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I GLOSSARY OF ABBREVIATIONS

Ag Silver

1 AIC Acceptable Intake Value for Chronic Exposure

AIS Acceptable Intake Value for Subchronic Exposure

ARAR Applicable or Relevant and Appropriate Requirements

As Arsenic

AWQC Ambient Water Quality Criteria

I B analyte detected in method blank associated with sample and in

sample itself

j Be Beryllium

BLS Below Land Surface

Cd Cadmium

CDI Chronic Daily Intake

V CERCLA Comprehensive Environmental Response Compensation Liability Act

-- CHBrCI2  Bromodichloromethane

CHBr 2 Cl Dibromochloromethane

I CLP Contract Lab Program

cm centimeter

3 Cr Chromium

Cs Concentration of subject chemical in soil

j Cu Copper

D average daily dose for subchronic or chronic exposure

EPA Environmental Protection Agency

ft feet

GC Gas Chromatography

GW Groundwater

Hg Mercury

HIF Human Intake Factor

HPLC High Pressure Liquid Chromatography

I hydraulic gradient

I.D. Inside Diameter

3 IRP Installation Restoration Program



GLOSSARY OF ABBREVIATIONS (Continued)

K hydraulic conductivity

kg kilogram

1 liter

LOAEL Lowest Observable Adverse Effect Level

MCL Maximum Contaminant Limit

MCLG Maximum Contaminant Level Goals

mg milligram

ml milliliter

MSL Mean Sea Level

MS Mass Spectroscopy

MW Monitoring Well

n effective porosity

NCE Noncarcinogenic Health Effects

ND Not Detected

Ni Nickel

NOAEL No Observable Adverse Effect Level

NT Not Tested

O.D. Outside Diameter

Pb Lead

PCE Tetrachl oroethylene

PCP Pentachlorophenol

PVC Polyvinyl Chloride
QA/QC Quality Assurance/Quality Control

iql* 95% upper bound estimate of the slope of the dose response curve

(carcinogenic potency factor)

R estimate of excess or additional lifetime risk (Risk Measure)

[ RCRA Resource Conservation Recovery Act

RI/FS Remedial Investigation/Feasibility Study

RL Reference Level

RMCL Recommended Maximum Concentration Level



GLOSSARY OF ABBREVIATIONS (Continued)

RPD Relative Percent Difference

SAIC Science Applications International Corporation

SARA Superfund Amendments and Reauthorization Act

SB Soil Boring

Sb Antimony

SD stream sediment sample

Se Selenium

sec second

SL composite near-surface soil sample

TCA Trichloroethane

TCE Trichl oroethyl ene

Tl Thallium

TRC Tracer Research Corporation

TS Tar Sample

ug microgram

ul microliter

V horizontal groundwater flow rate

VOC Volatile Organic Compound

Zn Zinc

.. . . . . . . . ....LT .
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I BORING LOGS

A summary of the types of information provided in the boring logs (Appendix

C and Appendix D) is presented in the following paragraphs.

DEPTH

Sample depths were measured in feet below land surface (BLS). The sample

depth indicated next to a sample refers to the depth of the top of the sample

interval.

LITHOLOGIC SYMBOLS

I The lithologic symbols provide a visual description of the type of soil

collected in the sample interval. The lithologic symbols are keyed to the

specific soil types.

_" SOIL TYPE

Soil types are identified based on the Unified Soil Classification System

(USCS). The following USCS abbreviations and lithologic symbols were used for

soil type identification:

*s GW - silty gravels; gravel-sand-silt-mixtures

a7SW- well graded sands, gravelly sands, little or no fines
9 LjSP - poorly graded sands, gravelly sands, little or no fines

e SM - silty sands, sand-silt mixtures

o SC - clayey sands, sand-clay mixtures

o CL - inorganic clay

I

NI



BLOW COUNT

The blow count indicates the number of blows required for a 401b hammer to

drive a splitspoon sampler 18 inches. The blows are counted every six inches

to provide an indication of the density of the subsurface material.

TOP AND BOTTOM OF SAMPLE

Indicates the interval sampled by the split-spoon sampling device.

RECOVERY

The recovery is a measurement of the amount of material retained by the

2.0 foot splitspoon sampler. In cases where no sample was retained by the

splitspoon sampler, "No Recovery" was indicated on the Boring Log. Also, where

samples were not collected with splitspoon samplers, the recovery measurement

was not possible.

SAMPLE NUMBER

The sample numbering system identifies 4 characteristics of the sample:

Type of boring1  Boring #

MW-5-1-2

Site # Sample #

For example, sample number MW-5-1-2 was the second sample collected at monitoring

well 1 at Site 5.



LITHOLOGIC DESCRIPTION

The types of lithologic characteristics described in the boring logs are

identified below:

* Lithology

@ Grain size - very fine, fine, medium, coarse, very coarse

e Percent composition of the particular grain size

s Roundness/sphericity

* Density

# Plasticity

* Wetness

* Color

o Other distinguishing characteristics.

Lithology

The lithology of the sample refers to the specific type of material of

which the sample is comprised (i.e., gravel, sand, silt, or clay).

Grain Size

The grain size of the sample refers to the degree of coarseness of the

particles in each lithologic category (i.e., very fine to very coarse).

Percent Composition

The percent composition is provided with each lithologic and grain size

description as an estimate of the percentage of those materials in the sample.

Roundness/Spheri city

The degree of roundness/sphericity of the samples were identified using

the following abbreviations:



Wetness

fj The degree of wetness in the soil samples was described as follows:

o dry

* moist

0 wet.

Color

Colors of soil samples were identified using the Munsell system of color

notations. Colors were identified by both name and number in order to provide a

precise reference point for the actual soil color.

V Other Distinguishing Characteristics

In addition to the previously mentioned categories of sample description,

any additional unusual or distinguishing characteristics of the sample were

provided.

J HNU RESULT

This portion of the sample description provides an indication of potential

sample contamination. The HNU photoionization meter measures the presence of

organic vapors in parts per million (ppm). The majority of the HNU instrument

readings taken from the soil samples were equivalent to ambient or to background

(bkgd) levels on Gowen Field.I
ADDITIONAL SYMBOLS ON MONITORING WELL BOREHOLE LOGS

um= Indicates the screen interval of the monitoring well

SI Indicates the static groundwater level within the well on the date

noted.

I



MONITORING WELL CONSTRUCTION SUMMARY

2.Well No. : 1-1* Development
Location (Idaho Coord.) Date : 5-22-87
SNorthings :689,917.03 Type : BAILING/PUMPING
Eastings :376,463.43 Volume Purged : 5400 GALLONS

lReference Point :TOP OF PVC CASING
,Reference Point Elev. : 2841.40 MSL Water Level/Date: 2670.28 MSL/6-2-87
rype of S~curity :VAULT 2669.76 MSL/8-15-87

2666.66 MSL/2-7-89
Supervisory Geologist :C. NOTHWANGER Hydraulic Conductivity:
Log Book/Page No. :2/1-26,77-88 3.93E-05 FT/SEC
Drilling Company :LAYNE ENVIRONMENTAL 1.20E-03 CM/SEC
Rig Type :DUAL-WALL REVERSE AIR ROTARY
Driller :B. DALTON
Drilling Started :5-10-87 0700 REPLACEMENT 5-15-87 1500
'Drilling Completed :5-12-87 1010 5-16-87 1735

MONITORING WELL AS-BUILT

BLS MSL

Vault w/Locking Protective Casing

Land Surface 0.0 2841.70

Top of PVC Flush Joint Riser 0.3 2841.40 ..C..30
w/Vented PVC Cap and Eyebolt -

Cement/Bentonite Grout Top 1.2 2840.50 - ..*

Bottom 163.0 2678.70

4" I.D. Schedule 40 PVC Top 0.3 2841.40 -

Flush Joint Riser Bottom 170.4 2671.30 ..

Bentonite 1/4" Pellet Top 163.0 2678.70 l
Seal Bottom 165.5 2676.20 4 1

A'.

'Static Water Level (6/2/87) 171.4 2670.28

4" I.D. Schedule 40 PVC Top 170.4 2671.30
Flush Joint Screen Bottom 190.5 2651.20 .
0.02" Slot 4 Slots/Inch ,. .

No.3 Sand Pack Top 165.5 2676.20 : ;A. *

Bottom 191.6 2650.10

Bottom Plug

9" Borehole Total Depth 191.6 2650.10 ' "

All measurements in feet unless otherwise noted .rk,

BLS - Below Land Surface
MSL - Mean Sea Level Datum ..

- Well was replaced after development pump broke screen
NOT TO SCALE



[
MONITORING WELL CONSTRUCTION SUMMARY

LWell No. : 1-2* Development
Location (Idaho Coord.) 'Date : 6-2-87
R Northings :689,826.90 Type : BAILING/PUMPING

LEastings :377,009.86 Volume Purged : 1200 GALLONS
Reference Point :TOP OF PVC CASING

,.Reference Point Elev. : 2850.06 MSL Water Level/Date: 2668.62 MSL/6-2-87
[ Type of Security :VAULT 2668.10 MSL/8-15-87

J 2665.52 MSL/2-7-89
Supervisory Geologist :C. NOTHWANGER Hydraulic Conductivity:
Log Book/Page No. :2/89.-110,113-125 3.13E-05 FT/SEC
Drilling Company :LAYNE ENVIRONMENTAL 9.55E-04 CM/SEC
Rig Type :DUAL-WALL REVERSE AIR ROTARY
Driller :B. DALTON
Drilling Started :5-17-87 0710 REPLACEMENT 5-31-87 0700

kDrilling Completed :5-23-87 0810 6-1-87 1230

MONITORING WELL AS-BUILT

BLS MSL

Vault w/Locking Protective Casing

(-Land Surface 0.0 2850.20

i-Top of PVC Flush Joint Riser 0.1 2850.06
w/Vented PVC Cap and Eyebolt C.......

Cement/Bentonite Grout Top 0.9 2849.30 -. -.

Bottom 158.5 2691.70

4" I.D. Schedule 40 PVC Top 0.1 2850.06
Flush Joint Riser Bottom 175.0 2675.20 ."

Bentonite 1/4" Pellet Top 158.5 2691.70 " 0
Seal Bottom 162.1 2688.10

1 Static Water Level 181.6 2668.62 *. .

4" I.D. Schedule 40 PVC Top 175.0 2675.20 K *.

Flush Joint Screen Bottom 205.0 2645.20
0.21So Slots/Inch i

No.3 Sand Pack Top 162.1 2688.10I Bottom 208.0 2642.20 M1

Bottom Plug

1 Borehole Total Depth 208.0 2642.20

All measurements in feet unless otherwise noted .':. .. i
BLS - Below Land Surface !" ""
MSL - Mean Sea Level Datum

Well was replaced after grout was found in screen
NOT TO SCALEI
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MONITORING WELL CONSTRUCTION SUMMARY

-4.ell No. . 5-1 Development
Location (Idaho Coord.) Date : 5-13-87
_ Northings :689,040.71 Type : BAILING/PUMPING
-Eastings :376,220.42 Volume Purged : 900 GALLONS
Reference Point :TOP OF PVC CASING
Reference Point Elev. : 2843.36 MSL Water Level/Date: 2673.3 MSL/6-2-87
Cype of Security :VAULT 2672.69 MSL/8-15-87

Hydraulic Conductivity:
Supervisory Geologist :C. NOTHWANGER 3.80E-05 FT/SEC
, Cobg Book/Page No. : 2/49-71 1.16E-03 CM/SEC
) )rilling Company :LAYNE ENVIRONMENTAL
Rig Type :DUAL-WALL REVERSE AIR ROTARY
_Driller :B. DALTON
I)rilling Started :5-10-87 0700j rilling Completed :5-12-87 1010

MONITORING WELL AS-BUILT

BLS MSL

7ault w/Locking Protective Casing

Land Surface 0.0 2843.80

,op of PVC Flush Joint Riser 0.4 2843.36 .: -
w/Vented PVC Cap and Eyebolt . .0

VOL,.

Cement/Bentonite Grout Top 1.2 2842.60 .X
Bottom 163.0 2680.80

: 'Al

4" I.D. Schedule 40 PVC Top 0.4 2843.36
Flush Joint Riser Bottom 170.4 2673.40

,-Bentonite 1/4" Pellet Top 163.0 2680.80
Seal Bottom 165.5 2678.30 G.-- 0 --..W

Static Water Level 170.5 2673.30 '.."

4" I.D. Schedule 40 PVC Top 170.4 2673.40
Flush Joint Screen Bottom 190.5 2653.30
0.02" Slot 4 Slots/Inch

No.3 Sand Pack Top 165.5 2678.3'0

Bottom 191.6 2652.20 '* .

Bottom Plug

9" Borehole Total Depth 191.6 2652.20 i:

All measurements in feet unless otherwise noted
IBLS - Below Land Surface
MSL - Mean Sea Level Datum

NOT TO SCALE



MONITORING WELL CONSTRUCTION SU14MARY

t-ell No. : 6-1 Development
Location (Idaho Coord.) Date : 5-11-87
Northings :688,521.17 Type : BAILING/PUMPING
Eastings :376,205.61 Volume Purged : 1800 GALLONS

TReference Point :TOP OF PVC CASING
eference Point Elev. : 2836.32 MSL Water Level/Date: 2679.54 MSL/6-2-87

fype of' Security :VAULT 2679.11 MSL/8-15-87
L2677.03 MSL/2-6-89
Supervisory Geologist :C. NOTHWANGER Hydraulic Conductivity:
-og Book/Page No. : 2/27-47 3.88E-05 FT/SEC
Drilling Company :LAYNE ENVIRONMENTAL 1.18E-03 CM/SEC
Rig Type :DUAL-WALL REVERSE AIR ROTARY
Driller :B. DALTON
Drilling Started :5-8-87 0615
.Drilling Completed :5-9-87 1700

MONITORING WELL AS-BUILT

BLS MSL

)ault w/Locking Protective Casing

-Land Surface 0.0 2836.80

Top of PVC Flush Joint Riser 0.5 2836.32 -
/

w/Vented PVC Cap and Eyebolt

Cement/Bentonite Grout Top 1.3 2835.50
Bottom 148.0 2688.80 . *.

411 I.D. Schedule 40 PVC Top 0.5 2836.32V Flush Joint Riser Bottom 157.5 2679.30.:"?*€'".

3entonite 1/4" Pellet Top 148.0 2688.80 0

Seal Bottom 152.3 2684.50 0. .413%

1Static Water Level 157.3 2679.54

4" I.D. Schedule 40 PVC Top 157.5 2679.30-KI Flush Joint Screen Bottom 177.5 2659.30 wm:
0.02" Slot 4 Slots/Inch

No.3 Sand Pack Top 152.3 2684.50 :

JBottom 182.0 2654.80 7?

Bottom Plug

" Borehole Total Depth 182.0 2654.80 NZ

All measurements in feet unless otherwise notedIBLS - Below Land Surface
SL Mean Sea Level Datum V.. ':

NOT TO SCALE
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I

s subd - subdiscoidal

I- * sph - spherical

* subpr - subprismoidal

{ @ pris - prismoidal

* r - rounded

Is subr - subrounded

e suba - subangular

{ * ang - angular.

Density

Descriptions referring to density indicate the condition of the split-

Ji spoon soil sample and do not necessarily reflect the conditions of the subsurface

materials as indicated by blow counts. The density of the splitspoon samples

was described using the following terms:

* For sand and silt samples:

- loose

- medium

- dense

j o For clay samples:

- soft

- stiff

- hard

Plasticity

Plasticity of soils refers to the ability of the soil to be deformed

without breaking up and to maintain the new shape after the deforming force has

been released. Soil samples were classified as being either non-plastic,

slightly plastic, or plastic.

---- --
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Hvorslev (1951) Well Test Method{ (Freeze and Cherry, 1979)

The simplest interpretation of piezometer-recovery data is that of Hvorslev
(1951). His initial analysis assumed a homogeneous, isotropic, infinite medium in
,hich both soil and water are incompressible. With reference to the bail test of

- Figure 8.20(a), Hvorslev reasoned that the rate of inflow, q, at the piezometer tip
at any time t is proportional to the hydraulic conductivity, K, of the soil and to
the unrecovered head difference, H - h, so that

fq(t) = rTr = FK(H - h) (8.31)

where F is a factor that depends on the shape and dimensions of the piezometer
intake. Ifq = q, at t = 0, it is clear that q(t) will decrease asymptotically toward
zero as time goes on.

-7- 7\7777 .0

-t-3(andt<O) 0.5-
-t~dt

>-0T--T
dh10

S 10.2
H qh J 0"0' . .0

IL -, 0. 2 4 6 8 10
H R (hrs)

(o) (b)

Figure 8.20 Hvorslev p'J.inmetor test. (a) Geometry; (b) method of analysis.

Hvorslev defined the basic "ime lag, To, as

T = xz (8.32)

When this parameter is substituted in Eq. (8.31), the solution to the resulting
ordinary differenti-ii equation, with the initial condition, h = Ho at t = 0, is

H -h -tr (8.33)
H-HT



N

A plot of field recovery data, H - h versus t, should therefore show an exponential
decline in recovery rate with time. If, as shown on Figure 8.20(b), the recovery is
normalized to H - H, and plotted on a logarithmic scale, a straight-line plot
results. Note that for H - h/H - H, = 0.37, In (H - h/H - H,) = - 1, and from
Eq. (8.33), To = t. The basic time lag, To, can be defined by this relation; or ifa
more physical definition is desired, it can be seen, by multiplying both top and bot-
tom of Eq. (8.32) by H - H., that T, is the time that would be required for the
complete equalization of the head difference if the original rate of inflow were
maintained. That is, To = V/qo, where V is the volume of water removed or added.

To interpret a set of field recovery data, the data are plotted in the form of
Figure 8.20(b). The value of T, is measured graphically, and K is determined from
Eq. (8.32). For a piezometer intake of-length L and radius R (Figure 8.20(a)], with
LIR > 8, Hvorslev (1951) has evaluated the shape factor, F. The resulting expres-
sion for K is

K r In (LIR) (8.34)
2L T,



HVORSLEV WORKSHEET Date of Test:. 24 May 1987
T Location: Gowen Field

Well ID MW 1-1
- H-Ho (feet)= 4.84

r (feet)= 0.17 Slope= -6.2160
R (feet)= 0.38 Intercept= 0.00
L (feet)= 20.00 Corr. Coeff.= 0.51

To (minutes)= 1.17 K (ft/min)= 0.00236

j X Axis H-h H-h/H-Ho Y Axis
Elapsed Time Drawdown Corrected log[(H-h)/H-Ho)

(minutes) (feet) Value

[ 0.000 4.84 1.00 0.00
0.003 4.24 0.88 -0.06
0.007 2.70 0.56 -0.25[ 0.010 1.32 0.27 -0.56
0.013 1.20 0.25 -0.61
0.017 1.07 0.22 -0.66
0.020 0.82 -0.17 -0.77
0.023 0.79 0.16 -0.79
0.040 0.74 0.15 -0.82
0.057 0.60 0.12 -0.91I 0.073 0.53 0.11 -0.96
0.090 0.45 0.09 -1.03
0.107 0.39 0.08 -1.09
0.123 0.36 0.07 -1.13
0.140 0.31 0.06 -1.19
0.157 0.28 0.06 -1.24
0.173 0.26 0.05 -1.27
0.190 0.23 0.05 -1.32
0.207 0.22 0.05 -1.34
0.223 0.20 0.04 -1.38
0.240 0.18 0.04 -1.43
0.257 0.17 0.04 -1.45
0.273 0.15 0.03 -1.51
0.290 0.15 0.03 -1.51
0.307 0.14 0.03 -1.54
0.323 0.12 0.02 -1.61I

I
I
I
U

I



HVORSLEV WORKSHEET Date of Test: 31 May 1987
Location: Gowen Field~Well ID: MW 1-2

H-Ho (feet)= 
2.90

r (feet)= 0.17 Slope= -13.0570
R (feet)= 0.38 Intercept= 0.00
L (feet)= 30.00 Corr. Coeff.= 1.00

To (minutes)= 1.08 K (ft/min)= 0.00188

X Axis H-h H-h/H-Ho Y Axis
Elapsed Time Drawdown Corrected log[(H-h)/H-Ho)

(minutes) (feet) Value

0.000 2.90 1.00 0.00
0.003 2.50 0.86 -0.06
0.007 2.10 0.72 -0.14
0.010 1.90 0.66 -0.18
0.013 1.59 0.55 -0.26
0.017 1.41 0.49 -0.31i 0.033 0.85 0.29 -0.53
0.050 0.51 0.18 -0.75
0.067 0.35 0.12 -0.92
0.083 0.25 0.09 -1.06
0.100 0.17 0.06 -1.23
0.117 0.11 0.04 -1.42
0.133 0.06 0.02 -1.68
0.150 0.03 0.01 -1.99
0.167 0.02 0.01 -2.16
0.183 0.01 0.00 -2.46

I
I

II

1
I:
I
I

.. . ..I ~



HVORSLEV. WORKSHEET Date of Test: 24 May 1987
Location: Gowen Field
Well ID: MW 5-1

H-Ho (feet)= 2.82
r (feet)= 0.17 Slope= -5.0970
R (feet)= 0.38 Intercept= 0.00
L (feet)= 20.00 Corr. Coeff.= 0.95

To (minutes)= 1.21 K (ft/min)- 0.00228

X Axis H-h H-h/H-Ho Y Axis
Elapsed Time Drawdown Corrected log[(H-h)/H-Ho)

(minutes) (feet) Value

0.000 2.82 1.00 0.00
0.003 2.62 0.93 -0.03
0.007 2.19 0.78 -0.1I
0.010 1.79 0.63 -0.20
0.013 1.61 0.57 -0.24
0.017 1.58 0.56 -0.25
0.033 1.39 0.49 -0.31
0.050 1.14 0.40 -0.39
0.067 0.89 0.32 -0.50
0.083 0.73 0.26 -0.59
0.100 0.60 0.21 -0.67
0.117 0.51 0.18 -0.74
0.133 0.43 0.15 -0.82
0.150 0.36 0.13 -0.89
0.167 0.32 0.11 -0.95
0.183 0.27 0.10 -1.02
0.200 0.24 0.09 -1.07
0.217 0.20 0.07 -1.15
0.233 0.19 0.07 -1.17
0.250 0.16 0.06 -1.25
0.267 0.16 0.06 -1.25
0.283 0.16 0.06 -1.25
0.300 0.14 0.05 -1.30



HVORSLEV WORKSHEET Date of Test: 24 May 1987
Location: Gowqn Field
Well ID: MW 6-1

H-Ho (feet)= 2.90
r (feet)= 0.17 Slope= -5.8597
R (feet)= 0.38 Intercept= 0.00
L (feet)= 20.00 Corr. Coeff.= 0.45

To (minutes)= 1.18 K (ft/min)= 0.00233

X Axis H-h H-h/H-Ho Y Axis
Elapsed Time Drawdown Corrected log[(H-h)/H-Ho)

(minutes) (feet) Value

0.000 2.90 1.00 0.00
0.003 2.73 0.94 -0.03
0.007 2.38 0.82 -0.09
0.010 1.52 0.52 -0.28
0.013 0.90 0.31 -0.51
0.017 0.73 0.25 -0.60
0.020 0.68 0.23 -0.63
0.023 0.65 0.22 -0.65
0.027 0.64 0.22 -0.66
0.030 0.60 0.21 -0.68
0.033 0.59 0.20 -0.69
0.050 0.45 0.16 -0.81
0.067 0.35 0.12 -0.92
0.083 0.30 0.10 -0.99
0.100 0.26 0.09 -1.05
0.117 0.24 0.08 -1.08
0.133 0.22 0.08 -1.12
0.150 0.19 0.07 -1.18
0.167 0.18 0.06 -1.21
0.183 0.16 0.06 -1.26
0.200 0.16 0.06 -1.26
0.217 0.14 0.05 -1.32
0.233 0.14 0.05 -1.32
0.250 0.13 0.04 -1.35
0.267 0.13 0.04 -1.35
0.283 0.13 0.04 -1.35
0.300 0.13 0.04 -1.35
0.317 0.13 0.04 -1.35



The hydraulic gradient (I) is the change in hydraulic head per unit

horizontal distance measured along a groundwater flowline, or, in other words,

the slope of the water table. This parameter is calculated using the following

equation:

I= h/

where:

h = difference in hydraulic head between two points located on the same
groundwater flowline.

1 = horizontal distance between these same two points measured along
the same groundwater flowline.

Using the water table surface map, the values of h and 1 were

estimated yielding a value of hydraulic gradient of 0.008 or 42 feet per mile

with an associated error of +/- 10%.

Horizontal groundwater flow rate (V) is the macroscopic velocity of

groundwater in the horizontal plane, calculated using the following equations:

V - KI/n

where:

K - Maximum hydraulic conductivity recorded in the study area (3.93 x
10- 5 ft/sec) obtained from slug test results which are generally
accepted to be accurate within one order of magnitude.

I - Hydraulic gradient through the study area (0.008).

n - Effective porosity, the ratio of volume of hydraulically connected
pore space to the total volume of the geologic medium.

The effective porosity was not measured in the shallow aquifer at the

Base. However, an effective porosity for the shallow aquifer is estimated to

be 0.20 based on values cited in Johnson (1967). This value has an associated

error of +/- 50%.

Using these values the maximum horizontal groundwater flow rate in the

site area is 49.6 ft/yr. Accounting for error in the data, this value can range

from 3.0 to 1100 ft/yr (0.91 to 335 m/yr).

.... ,7. -- . ..... . ..
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INTRODUCTION

Tracer Research Corporation (TRC) conducted a soil gas

survey at Gowen Field in Boise, Idaho. The survey was performed

under contract to Science Applications International Corporation

(SAIC).

A total of 50 soil gas samples were collected and analyzed

from April 30, 1987 to May 3, 1987. The samples were analyzed

for the following halocarbon and hydrocarbon compounds:

1,1,1-Trichloroethane (TCA)

Trichloroethene/Bromodichloromethane (TCE/CHBrClm)
Tetrachloroethene (PCE)
Toluene

Xylenes
oibromochloromethane (CHBr.-Cl)

The soil gas survey was conducted in two areas identified as

the 1515 and 1500 areas. The 1515 investigation area contains an

active burn pit as well as underground waste fuel tanks. The 1500

area, located southwest of building 1500, contains a previously

used burn pit.

Objectives of the investigation were to determine the

magnitude of contamination and define the areal extent of

contamination.

Depth to groundwater is approximately 140 feet with a

southwest hydraulic gradient. The upper vadose contains

approximately 6 feet of loose sandy soil containing cobbles

i underlain by a "hardpan" layer to a depth of 10 to 14 feet.

At the 1515 investigation site, isoconcentration contour

maps of TCA, TCE/CHBC i, toluene, and total hydiocarbons were

generated. At the 1500 investigation site, isoconcentration

contour maps of PCE, TCE/CHBrCl=, and total hydrocarbons were

generated. Soil gas values of 0.01 ug/L halocarbons and 0.1 ug/L

hydrocarbons were the lowest concentrations contoured for this

investigation.
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BACKGROUND ON THE METHODOLOGY

The presence of volatile organic chemicals (VOCs) in shallow

soil gas indicates the observed compounds may either be in the

vadose zone near the probe or in groundwater below the probe.

The soil gas technology is most effective in mapping low

molecular weight halogenated solvent chemicals and petroleum

hydrocarbons possessing high vapor pressures and low aqueous

solubilities. These compounds readily partition out of the

groundwater and into the soil gas as a result of their high

gas/liquid partitioning coefficients. Once in the soil gas, VOCs

diffuse vertically and horizontally through the soil to the

ground surface where they dissipate into the atmosphere. The

contamination acts as a source and the above ground atmosphere

acts as a sink, and typically a concentration gradient develops

between the two. The concentration gradient in soil gas between

the source and ground surface may be locally distorted by

hydrologic and geologic anomalies (e.g. clays, perched water);

however, soil gas mapping generally remains effective because

distribution of the contamination is usually broader in areal

extent than the local geologic barriers and is defined using a

large data base.

The presence of geologic obstructions on a small scale tends

to create anomalies in the soil gas-groundwater correlation, but

generally does not obscure the broader areal picture of the

contaminant distribution.
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SAMPLING AND ANALYTIC PROCEDURES

Tracer Research Corporation (TRC) utilized an analytical

field van which was equipped with two gas chromatographs and two

Spectra Physics SP4270 computing integrators. In addition, the

van has two built-in gasoline powered generators which provide

the electrical power (110 volts AC) to operate all of the gas

chromatographic instruments and field equipment. A specialized

hydraulic mechanism consisting of two cylinders and a set of jaws

was used to drive and withdraw the sampling probes. Probes

consist of 7-foot lengths of 3/4 inch diameter steel pipe which

are fitted with detachable drive points. A hydraulic hammer was

used to assist in driving probes past cobbles and through

unusually hard soil.

Soil gas samples were collected by driving a hollow steel

probe to a depth less than 14 feet into the ground. The above-
I ground end of the sampling probes was fitted with a steel reducer

and a length of polyethylene tubing leading to a vacuum pump.

Five to 10 liters of gas was evacuated with a vacuum pump.

During the soil gas evacuation, samples were collected by

inserting a syringe needle through a silicone rubber segment in

the evacuation line and down into the steel probe. Ten

1 milliliters of gas were collected for immediate analysis in the

TRC analytical field van. Soil gas was subsampled (duplicate

injections) in volumes ranging from I ul to 1.5 ml, depending on

Ithe VOC concentration at any particular location.

A gas chromatograph equipped with an electron capture

1 detector was used for analyses of TCA, PCE, TCE/CHBrCl= and

CHBr=CI. Nitrogen was used as the carrier gas.

4A second gas chromatograph, equipped with a flame ionization

detector, was used for analyses of benzene, toluene, xylenes,

ethylbenzene and total hydrocarbons.
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II.
Detection limits are a function of the injection volume as

well as the detector sensitivity for individual compounds. Thus,

the detection limit varies with the injection size. Generally,

the larger the injection size the greater the sensitivity.

However, peaks for compounds of interest must be kept within the

linear range of the detector. If any compound has a high

concentration, it is necessary to use small injections, and in

some cases to dilute the sample to keep it within linear range.

This may cause decreased detection limits for other compounds in

the analyses. The detection limits range down to 0.00005 ug/L

for compounds such as TCA and PCE depending on the conditions of

the measurement, in particular, the sample size. If any

component being analyzed is not detected, the detection limit for

that compound in that analysis is given as a "less than" value

(e.g. <0.0001 ug/L). This number is calculated from the current

response factor, the sample size, and the estimated minimum peak

size (area) that would have been visible under the conditions of

the measurement.
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation's normal quality assurance

procedures were followed in order to prevent any cross-

contamination of soil gas samples.

Steel probes are used only once during the day and then
washed with high pressure soap and hot water spray or
steam-cleaned to eliminate the possibility of cross-
contamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.

Probe adaptors (steel reducer and tubing) are used once
during the course of the day and cleaned at the end of each
working day by baking in the GC oven. The tubing is
replaced periodically as needed during the job to insure
cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum pump)
is replaced as needed to insure proper sealing around the
syringe needle. This tubing does not directly contact soil
gas samples.

Glass syringes are usually used for only one sample per day
and are washed and baked out at night. If they must be
used twice, they are purged with carrier gas (nitrogen) and
baked out between probe samplings.

Septa through which soil gas samples are injected into the
chromatograph are replaced on a daily basis to prevent
possible gas leaks from the chromatographic column.

Analytical instruments are calibrated each day by the use
of chemical standards prepared in water by serial dilution
from commercially available pure chemicals. Calibration
checks are also run after approximately every five soil
gas sampling locations.

2 cc subsampling syringes are checked for contamination
prior to sampling each day by injecting nitrogen carrier
gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check
the sampling apparatus (probes adaptors 10 cc syringe) for

contamination by drawing ambient air from above ground
through the system and comparing the analysis to a con-
currently sampled air analysis.
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All sampling and 2-cc subsampling syringes are decontami-

nated each day and no such equipment is reused before being

decontaminated. Microliter size subsampling syringes are

reused only after a nitrogen carrier gas blank is run to
insure it is not contaminated by the previous sample.

tSoil gas pumping is monitored by a vacuum gauge to insure

that an adequate gas flow from the vadose zone is
maintained. A negative pressure (vacuum) of 2 in. Hg

less than the maximum capacity of the pump (evacuation

rate >0.02 cfm) usually indicates that a reliable gas

sample cannot be obtained because the soil has a very low

air permeability.
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RESULTS

Analytical data is summarized in Appendix A. Figure I is a

map showing soil gas sampling locations in the 1515 investigation

area. Figure 5 is a map of soil gas sampling locations within the

1500 investigation area. Isoconcentration contour maps are

identified in the appropriate sections of this report.

TCE and CHBrCl could not be separated on the type of gas

chromatograph column used for the analyses. Therefore, the

concentrations detected were due to the presence of TCE and/or

CHBrCl=. The concentrations of TCE/CHBrCIm were calculated using

the CHBrCl= response factor. It is likely that concentrations

detected in the soil gas may be due only to the presence of

CHBrCl as this is a constituent of fire extinguishing material.

1515 Investigation Area

Soil gas was collected and analyzed at 32 locations within

the 1515 investigation area. Soil gas was sampled on a grid

spacing of 50' to 100' at a depth ranging from 4' to 6'.

Figures 2 to 4 are isoconcentration contour maps for total

hydrocarbons, toluene, TCA, and TCE/CHBrCle, respectively.

Halocarbon Distribution

The greatest amount of halocarbon contamination detected in

this investigation area was TCE/CHBrClI_. The highest

concentration of TCE/CHBrCIr was detected northeast of the burn

pit at soil gas sampling location SG-21 (1900 ug/L). Low level

(approximately 0.01 ug/L) concentrations of TCE/CH~rClm extend

approximately 200 feet northwest and 200 feet southeast of the

center of the burn pit.
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A potential source of TCA contamination was detected

northeast of building 1515, in the vicinity of SG-10 (200 ug/L),

and immediately north of the burn pit in the vicinity of SG-17 (2

ug/L). TCA contamination extends approximately 200 feet southeast

of SG-10 and approximately 100 feet east of SG-17 concentration

at SG-10 (200 ug/L).

Concentrations of PCE exceeding 0.01 ug/L were detected at

only 3 locations: SG-l (0.05 ug/L), SG-17 (0.06 ug/L), and SG-22

(0.02 ug/L). CHBr=Cl was not detected at values greater than 0.01

ug/L at this investigation site.

Hydrocarbon Distribution

The distribution of hydrocarbons is best represented by

total hydrocarbon measurements. Total hydrocarbon measurements

are indicative of C1, through Co aliphatic and aromatic

hydrocarbons.

The approximate size of the soil gas hydrocarbon plume is

470 feet by 150 feet with the long axis of plume oriented

northwest-southeast. The data suggests that there are two sources

of hydrocarbons within the 1515 area. Total hydrocarbon

concentrations were highest northwest of the underground waste

fuel tanks. SG-10 contained the most amount of contamination with

400,000 ug/L of total hydrocarbons. Soil gas samples SG-3 and

SG-4, collected in the burn pit, contained concentrations of

98,000 and 46,000 ug/L total hydrocarbons, respectively.

The distribution of the petroleum compound, toluene, closely

approximates the distribution of total hydrocarbons. The highest

concentration of toluene was detected immediately north of the

burn pit at SG-17 (61,000 ug/L).

8
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1500 Investiqation Area

Soil gas collection, and analysis was performed at 18

locations in the 1500 investigation area. Soil gas samples were

Icollected in and around an inactive fire pit to identify and

quantify halocarbon and hydrocarbon contamination. Soil gas was

( sampled outside the fire pit area to determine the horizontal

migration of contamination.

Halocarbon Distribution

TCE/CHBrCl is the most widespread halocarbon contaminant at

the 1500 investigation area. The highest concentration was

detected at SG-M (2 ug/L). The long axis of the TCE/CHBrCl,

plume, as define-d by soil gas concentrations of 0.01 ug/L or

greater, extends approximately 250 feet southeast of this

sampling location.

PCE contamination greater than 0.03 ug/L was not detected at

the site. Values of 0.02 to 0.03 ug/L extend from SG-N to SG-C.

SG-P also contained 0.03 ug/L of PCE.

Hydrocarbon Contamination

The distribution of hydrocarbons is defined by total

Jhydrocarbon measurements. SG-A contained the highest amount of

total hydrocarbons (470 ug/L). Hydrocarbon contamination in the

jsoil gas extends approximately 200 feet northwest of this

location.

19
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A l

CONCLLJS I ON

A total of 50 soil gas samples were collected and analyzed

at Gowen Field in Boise, Idaho. The soil gas survey was conducted

in the areas identified as the 1515 and 1500 investigation area.

The 1515 investigation area contains a soil gas TCE/CHBrCl

plume with a possible source in the vicinity of SG-21. Low level

TCE/CHBrCl - contamination (approximately 0.01 ug/L) extends

northwest and southeast of the burn pit. Two potential sources of

TCA may be located in the vicinity of SG-10 and SG-17. The

sources of hydrocarbon contamination appear to be the burn pit

and the underground waste fuel tanks.

The highest concentration of TCE/CHBrClO in the 1500

investigation area was detected at SG-M (2ug/L). Contamination

extends approximately 250 feet southeast of SG-M. The source of

hydrocarbon contamination in the 1500 area appears to be in the

vicinity of SG-A.

11

.3

71
{1

1 1



-V Tracer Pasearch Corporation

I

~APPENDIX A: CONDENSED DATA

I,

,|

i
t
1



CLL
0
. .. .
I

I°
1

U

9 U

I-
" .&

. ; ,' .. . . " -4 -4

"-- ~ Z T "777 7T TT TT TT 777,

--. . .o6 -,-c

coo' 1"; ' :~ 1 c: " "4"" c"4 cc"; T : ...I n 0 0 : r :I. C C m .C

T )~ ~* 'i 7I 7 T7

coo o:*: :..... . ....
,I .'5.- 0 .5 0 5 ,5 5 " 00

~~- ~ -- A~ c oC;i -m'm c o
:c~lo " .-..: *.o. .:

5 .c;5 .o c . -, 5' .5 a

M ~ ~~ ~~~ .001 --

I T ell N N, Ef)

w. 1 0 , : C,, In cacI c )o f 0 mO I
Q,' I .,0 00 0. 000 000.9 000 .'o............ ,"...................

LL of

0
(I: -, '" 1 N , : ' CC ,m N ,n N N r.' N mr

CC .71: e4. N N o0 oan 0~ C co

0 C--- D 0 .* C 0 0 -n "  0

- .. ...-. . . ,"'M,= 0 , 0 0 Z:

1 A! Alll rq(4 N cl N Ne, m ' P, n cl inT "
CD nJ 0 O "D00 coo 0 c ' C :.. - cooO

J~ omn. 0 3 VO lp 000O 000 t

L, V, - ;I .'i
ID w.- v ... 6 . u l -- u

zJ C. EP -nV, 5 r
w" ,E -  ' . - ' -" '"'-. -

l3



0

00
a71

'T- TT -
Z.0

LI r, - - " = .r ? 0 - C, 0 0 D : Z 0 0 -UC

00

E-
I 5 0rUC) i-jc l c 1 5 .%. I C . - . . . -

UI

c- ccv -

0-1 s 0 -. co -Zc =~C cc-* :-M c :.r-.-.c= CC,

e :! V ~ V ~

-w i , c Go:cc ~ 000 a W0: Ccc .13 cc -5 a c
0-.. v . t .. ~ .V . .

0 --

4 N- Nc 
-4 -I : l

cL 0 -D - a c 5 ~ -100 CN *- -55'it- co cc '0- : c c : c 0 : c o c

0 -- - -1 010 a0 ) ): --- - -7
a I 7- -- T. z*0 r j 1 r e , : jUl 0

CL COI 
C 0 0 0 Z " ' ~ '

-. I D

w Lc3 c * c c c ~ *c c * c c c c c c ca O 0 c c c ' c c 0 0 0 c- c c c c 0U)V V ' I ' V * .~ U 3o) 
7. 

'~ g ~ N -~ .~ *- *~J ' 1 0) C I n - fl' 7 *%T 0 ' - ''



z 0

&' Nc lle U

0
C-

Ua
U,

b--

(D 3~

u - ' i - - bl, Ni CD -.1 -7 1. -J t-y . -0
ooD 00 oo * co o 0*:-c~~*

,z -
-- - :* ~ v ~ 2A V..PA.. ~ L. 1

*:ov A



I Traucr Resmaroh Corporation

L

f APPENDIX B: FIGURES

1

I
-A
I

I 1



0
LI

0 a.
0 10

c-J

-WJ

wO <- CL

00

co xJ

V~j*



0

'- w

6! 0 0 i-.

-0 a0 ZM

0 Z

z a
Zq~

o~~J a*,.-
CO //I.

-cc

00

0

d0

0

Vc



Tc

w

-j w

0a a
'I'e Iw 0

* Cd3

Cl)d

N I.

0 0 N

z4



I-i

9 zz

0-

0 2~ ~
0 A

0 H

p.,--

II-

cr w o~Z--U'

-J0

fI
W0

I ..1



cc
w

W,

zz w

W-J0 <W <

0 4 UW

Nr o wA WO 0

00 0

00- -. 1 -,>-

=~ 3:
cn o---u

4a,
w.~ 7 ~ a

0/

0/

0

.......



FIGURE 5

BOISE-AIR TERMINAL
1500 AREA

BOISE, IDAHO

SAMPLING LOCATIONS

0 50 100

(IN FEET)

e/l# VEHICLE

PARKING

EXPLANATION C

0-L SOIL GAS SAMPLING
LOCATION

oAA

OP  OH  OF

Tracer Resarch Corporation

- --- --- ~.-a- -



FIGURE 6
BOISE AIR TERMINAL

L 1500 AREA
BOISE, IDAHO

L TOTAL HYDROCARBONS

L'II
0 50 100

(IN FEET)

IIN

0Q3)03 0

* SOIL GAPSARKLIN

ii. 003 ('0.03)

(.4)I. I40.03)

EXPLNAwQN

SOLGSSMLNGI.)0 3



FIGURE 7

BOISE AIR TERMINAL
1500 AREA

BOISE, IDAHO
TRICHL0ROETHENE (TOE)!

BR0M0DICHLOROMETHANE (CHBrCI2)

N50

0 50 100

(IN FEET)

(<0.0005) 0,1

(0.001)

EXPLANATION
* SOIL GAS SAMPLING(07(.02

LOCATION

(TCE'CHESC1 2 CONCENTRA- *0
() TIONS CALCULATED USING (.0)0 A .07

CH~rCl RESPVNSE(.) 003
FACTOR (I'g/L)

So ISOCONCENTRATMO. 020
CONTOUJR LINES (iaq/Ll 001

(0.002)

T.rm... rnmAHh c..-pertion- ----



FIGURE 8

BOISE AIR TERMINAL
1500 AREA

BOISE, IDAHO-
PERCHLOROETHYLENE

(PCE)

0 (5N 100

(NFEET)

/L

00(0<0.0002)

to02
m / VEHICLE

(OVPARKING 0e

(0.002)

OD o1 500
(<0.0004) (0.03)

EXPLANATION

O L  SOIL GAS SAMPLING C (0,002)
LOCAT ION

(0.03) TOTAL ICE PC
CONMENTRATION IN pl/L {<CO025) *0 A (0.004)

(<0.005)*AA
IS.CONCENTRIO (<0.0005) (0.004)
CONTOUR LINE (pg,'L)
DASHED WHRE INFEWH F

(0.03) .. (0.004) (<0.0002)

--i1( 0 (<0.0002)

Tracer Flassar-h Corporation



APPENbiX G

ONW SIE -GAS CHROMATOGRAPHY -RESULT-S



L

I

C D

- -- - -- --

"" - M . : ".

. D C) .7

c 7 z =Z Z Z z* Z: c: zz : -I zZ

I"C X J N- I-14 ,

-q 1:2 30 c -. z DC. 0U u c

11 1 )I . . .~ .o . . . . . D 0 C.

II

L. 7

r c : c .. .z ,' ." . . - . .

, 0 C , C C C . 0 C ,

r- r ." . - ~ \r~o. ' " , £ " ",% !,"" " . . ' 3 . T *.-,- ",O "

*I I . -- O C C C 0 0t C. C- .

'"'-C .... . co " *: ,3o o
-- _ _ '. -_ ,-,

I N 07

od i ob. c

cz C O COO O00 0 ~ ~CC C C C 00D nO .1

UJ , . . . . ._ , . . .. . . 4 . r - I . I - _ _ -,f00 aCCp -C CCC 0 0;; : 0 C2 0U 2 . %
I v I j--, ' O . ? , -

I.i

C x VV f - -C -: -. T " C, I To ',

'0 7, 00 C "0 0 c Q CD 0 0 in C: 
' 

D . -

w. T. bl U, 'D J)e, n T

-z 0 - - "- "- - - - - - - '-'--

0 1 -- 0 - V- - 1 s .. -l -I - - .I.- 
"
-

j 
'S - 0 I r .' -, L') 4 -. - -0 4:

z - ",. O00 .0 _ 0 0 O C 0 , 0.5 0 0,.; c

W - I I I I, I " , I I I ' : ,4!U
ccaa2 I , L



C
0

0 7, II
0 - - DI

;" T o'..0. 7r'm .CO _ I0,2 Z 0 - T . -7

7.* zr c a - c -c c7: *.-M .7: 'rc

~io o v o ., i -. • %.!- - - ,~ o r: - - J .. -

.Ttj

. .4 .' .4 . . . . .

-, I 

i

1 N. T. 1 - I N

-'A4.

I-I

6 6 1 - ;4 4 .

V -. D -t 0 0
_  

a .- .- ,*D - -" - -'. - ' .- -" - - !

c - I c I a-

.. . . . . .~- - -- ---- - -' -. -- -. - - - - -

c' . .'5. ., , N, , c .60.. 5 .- 5 , 0 o o , ._ 0 o : o . = 0 0 .~ "c". .-. 0 :o .. ..0 0 c .5 . 5 .,. .. .5 c ...c . .s a __. . 5

G 0 " - 0f C. Z 0 0 C 0 :" C ' 0 0 0 "C "- ' D

, '1-, I . . .- . .,

a a ,-o :,- ,co odvo coo .:o,: c, "oo

m ^-' I",. J' ?n 71 r k
So a00 o 0

-:.,..~ e a oo -".o ood or-: oo* .v o ,, d ,:o:

666 .
*: m . . ...... ..

00 00 0o0 D~ Ql0 DI c0 "

0 .-- C0 C-. D -0 C - n 3.Zin-D

. -- v 0 D .0 'Dc .o ,-

JA

, o r. r- -.) ro .o:xm i- .. _ na i --' m c-"11 T ",.

D -4 -' , C c D D
-  

- - - --- - -- -- - - - - - - - -

LL 1
I n moo 000 -0r1 .0-. -n 0 - , .. ""

-a-S 0 --D 0 C . .c 075 C'na :1 b,- " . . c2L-. ,, 1 " ".5 -5 b bI.. "t .. " I,, "*,. ",, .,. \ " .. 'I ,4 ,

D l | II t

"- -, z



1

.d .\ L . . . . -. " -. I " . .. . .. .

v~ (7 So~L 6' 000-r 000~- -- 001- 0-. *\f'z IDE'~ 171-. 0.'i. --- ~-
0 '.,~~_ 3 .. 1V V_ V7

L 3 -%).- 1 1V 0% 0° "7 3 0 0 r, ;D Tcc "2c3z c" A7 ; T ." T in." -3

iir

Y 6 N . . . . . . . . .. . .. ... . .. .. .

'I, G..-G0 00 0 70 voo oo c o0 0$ oo0 a 000 00
M vvv '/< T V V VV V V v"11

-~01
0 z . . z. z z z z . . __ . Z . .. - : z z z

r- 4D MW17,-.D TD 7

Z\ T10 C. o C 0-D. 3. 0... 000 -n C.

c a0 2'0 Q I I

. ,: .:. ... . ~:- .. -C3 v, .._n C 0 ,} :0 .7- 0"' L C, C-- z ''- : ,* - , .2 C
" '  0 -0' D C::i : :

v v.
- --, -. -- -._-= - - ---, - - - - --- - --

.o-. - -- .- .- --.- - -
-- 0': n- ' .' , o- -z : f)O co- -f 5 -o Z- . :':

Q~ :060n 000 o- C c Z; 6o a c~ acnn c -:c Cr

- C. CI 4 - 0. DO.- 0j a/* D.. C' -7. nnF "

f--. fr- f-I - i' I' .I.. . . . .' -

0 O., ,c- 0 0" "-:) -: -'-'C. --1 C - 0 - D
. .. ... . ...c cc .'~ ... . . ..rcc c:... ."-,.-.'-,

'' * v~ '/ V' ' V/ V, I
0 -
O T T 7T 7 7 .T ' T T 77 M T IT) 11 TmA"

,-, 000 0 .0 co 0c 0., 0 c .C C C. -n C.

3 Ile N "IfVv v 0 V vvv , 'VV v v V/ I. 7-- 0,.-W "-

0 U % - 4 0 .a ' C o . a I 0 a ~ 0 . t dI -, 0 i al -M dI 0 0 ' " , . 1- C " . " -.l -. 0 O 0 0 , , 0 0 = 0 3 , ' 0 , O- -W -i0,- ,O ,- .- g "- ' . - -- -
oD cr L~- .. 0 . . C) . c. :) . c . . '. . . ... 0 ' "30,: : C
I 1 cc cC V Ccc OVc coal C 0:n 0 VO n 'C. 0 V D ".:r

w 0'TT/ TTV" TTT TTT TT.T TT" TTT" .T70 -0,005
"  

000.,' V-OrL 530" .1 ,.OO O - ' , ,_ "-_. G O "' + : -" .. GL-
,- 4jz =- --" " -- --- -- --- --- , - --

U. h1 " \. ,l " %. 2, ff, " " .N " 
t1

- " I .  
.. % *. \ .', N > . I1,z- .- -.

I - o . = 0.0 c c c m n,.c "0 : O n o n o n 0 0 0 n ul l.s. .

I T7 77 77 T T. I, . I'tSj T. -:r.0 .-AA it .7 7

a: V~lO a CIn0 M m I~ '3M..Z C CD0 :j :Z ZM Z*; Z: Z-C -
WA M 0 0'V.1 .ahj0 oi 0*,! 'PV

7 -, '4- ~ ~ - ------ ~ ------



L
.0

I- L I V

C) C

0.0

In0 Sf 0 . 00 000 q0 IT, T 0D0o

0 C

a 01
a* 3 D T .I m I) .~ l ^ . C

*C
": caoaoc

r-dU7

(im c .n wi -qm o( ks -"I 0 -. 0 Da In.L- -Co .
m 0, a E~' cZ~ nr C3C 6

T VV V v
L)

U I

-on,6 cc 0 V v

3tY I NMC 0 l . NC

'\I a Ci Sli 
-

i

m o.Y:occ *:c coo :o:00 coo. ~

o I -0 )0 .

-4 4 ! -f~f -1lf - --- - -~ - O

zf C~V. 00Co 000 00Z 0VV 00 a)

~Of './ 0V -V1 t" ' T

tn .A cc c o o c .o



4 m - I TT TN'
0OOMIvv VVV v

1-- L\s 3 1

4)" I

.&cJlvv Zzz z-V

:1 I V -

OTT TNI I
c'-a I VI vv v I

c a u v vc v v v ' -
~C7i

x I 
Iv I

L) I

'N I3

L N. 00
tmC IC 000 00 m- .)
U'- I VV 

4 *
a: u ~ a.

Ua'I *;6 000 0.-

I 
V

W-1I00 tkON' N-e N
CL *p16 000 00
:iio vvv vv 0I vv4

0 I 
0m

U~lddNNN N
01uo vvv vo0

w
"n cc I -no.

0 U".IQ -. 4 -4.
In 1-o60 vvv vo0

1 3 1 v V

I CN
1 '00 Q4- 

a'-110

100 000 00 (1 c
I ('1 a~~.E0C

u1 4 I I n
T a:-. ii -z
IA %7-00 0~3 IZ-

Zh



-APPENDIX H

-LABORATORY 'ANALYTTICAL DATAff



L7

41,

4J 4.

0j 0 0

4,% 4, J

L.1 4 0 c

4to ffi V4 0 '-ca 4- 00 0

4, U 4,o
- 44. . 41 = Q.

(A 0 'A 0

41 = 0 L- EL.' 0 0 "04 .- ou4,W - 4 -

0 79 0 .. 4

Z, 4, 0 .'i4

L..

4, 41

41 I
'4 (a, L 4 0LU.

CR

0 >-!. * (

-~ ~ .9 IA00. - 4,

04 00
04 0..

'4 - 4-

440.4 -- IA t

1-,00 .

t. 4 0 0



3-C -- - - -- - -

'.2 332 32 33 mz00 3 m =

I - Incm M m. ~ - 0.- -

Ma M0 n- - m 'n M M M MW nr ,i ,M& n & nL %ML

43= 34 4'- 0

43-W

~ -j

(.2L j a ii i- i- i- i- A- j- j- j- j- j- j- j- j- i- i- j-

44- 0i i i 41 '
'A I.- to I

A- --- i3. ----

23~ .~.( -J

ja.~ ai ai C,- i- j- i- i- ii- j- j- - j- j- j- j- 1- 1- 3- 1L % S S.-..--. S...~cc

C- N nNNMc E

lu C

UU 434-~~ 0 0. 43.4 -

- § 4. * L
L~O~ L-L4O4 U 0i

2'--. U43-.~. > =.00>.L. 0 O .

43 CLII . 44.-Q3.-=C.- a I. V U L3 OU -LCN 10 1-3 L.L. .. 1.-I -4,0C.'.(3

UL



&.1 -'0U 'A- C
0 I- _
(a -

ca.l- x 0

ac -~~.J.J......
-. --------------------------------- 0-0-0-------------------

'A b. 40
0 z - 0

(0 4

LC Ow

-j1

W4.,

4...C

~ Ca:

-J X

030

H41 0 .0- 4.'-1.
'.L.a . >I

-0 .. .z";Ca 0L

LO 0 1-f. - - -L :
-t: NO6- -

-lu



t.-I

•J --J - - - - - -J _- -J -. -. -.

17 7

'A-

In 2

C 4 1

In I.- . f

N. ac "'

W-I

'A' c

L C

In . A

h2
'A-

*---.

(A

ul

3C

In 'A

411 210..

co 0. .. '

4- 41

I.- COOa 0

(A 4k



0 NI t !V n0 0i n0L n0Ln0W nL nLnL AR L nW nL ,L %'

.- ~ ~ _ C;. C;~- ~ I U . 0 0I l 0 0 0 U I f~

-J i 000 c 0 t4000 h0a mmI "t )00a m0I ma h0I P0 )0o
ACU- moxawm m~ m X dX XA d_ 9X. cA cA 91i W_ AA u_ CUmUxA CUX_

WO C00 000'

a 0.

j "J N - - - ---

w -a 00 0 000 mlm cca

Fr Fit ma Frim O RE m mmmmmm

41

-7
o41 w, u~%, ouii o n u, n noo %Lnt nL ~

* ., 1..4 t " ,t t.

41 .0

In 4
41 =0 .4- =n mm=00 0 00

m o.. in4 1i nL n L L nw nL c nruL ,i m' n'

Ell4-4 1-411=

U>41 411 4-. g.5 al C1 =5 - 0 FA

L.41L.0 =.L-04 5. a 4
L.004, _' 0U -D. 5U .!! !. a1. -

UU to =n 4L.- C- c u- L.- L.N I.

-. 2 4 > 1C1. c o cis-0~ IQ =5C N Ito Z' I! a .-
.''4.2' L. 2 m*UN C

0 
K L 0 )-,4~4-0-44 C. L. U--4 L U- C4 L L. w-41 . .C aN. '-.U * = -4 14 1.0

L, CL41 -C _.S .C -41 U O LN .41 L. *C4. * 4 "~ "40.L -- -
C.0. (U U.JZi 41 P_ UmD>UZ-C -g..1-o 0-pU-NOS 'N 1-1-U"-Uef m

CiU
wj



icc
1.0mi %--C -r r n0 0L AL n ' , L mi nL Ai m ' ni nL mU nL
IJ

t t . . .. . . . ...
4, ~wmmmmmmmmomomm

= 00 =0 000

m 02

0~~ x 41 -0CCC; C

w -. .J N . -c - -

3S -k -1 000 0 c00

-. k ".1 w -WUu W X cu W X d j -W u -02W .1, X.N,.X0222660222050 0202X 0202MW. Acg2
2

g -WW2 020202

II
..

U, 3

(1

1c;~. c;C;C; - -- - -

49 M.. .0.4 - WUUXX ,WUA....

'AL, L4, .,0

U'Sn (*J 42'

x 0 MiMifIj3IiI 0 0 t& A- 0000* nL ni A000 %W AL A0t l00A AL n0L nL
I-cI. .t0

I(



0 co

0. '0

0 C -'000 0

ca 01
ac 1

:R C; C; a; 0 0Nen01 0 0 t 0 e 00 0 l n l l

efn

-Z4

en 1-z

01

zzen~L J 00 0 00
4 00010101010101010101010101 In010100in10(D0w%100101011In01A0%n101101 LA00 001010101w010101010101 t

4) 01
M O1' 41 X

- - = *~1L
0).l.-n~n0..-Nulnrnul m L00u~ml0 0 n - ~ ~ l e

-~ ..
01 LOL 1

* . . 4.2D

-. - z . C 2A:c -

o= c; :-J N >. L * t- . - 2 - ? - O=0I 1at 00 0uJ~ 00 t401
C "LO'Z A L. L. L 0 1 91 a c .0In

4.' 0100110110110010 9.C01 010.1101101100100100110110(10010U110%10%10010010011011

3- - -j~e

>C



Ii

:1 -S. 0 -

* -. ... mmmm mu mmmm

4 0 W O W f

cm Wf~WW))f'01 O l

x f MWMM mmmo mo mCm M mm lM mo w Mn M MMMMImoM 0 Mom

to~ w Cc

w

wo'

-L- 0J mmUUU

-4, L n nL .w W n % nw W L nw nL num W n WnW nW L nL n nt no t tv w %w %v Z nL n

A - - A. ---. .*-*-- .. -4. -UUXU -U--- . -. -U - -V--..-----..- .-- *.- - - -.- .-U -U.-. -U-

111~ ~ ~ ~ ~ ~ ~~~~~~~~~0 3 3 M3o MM 0331 n 3tl t

Wn

43CCC

4!0
U. 0u

r- ~oc-

,4
c5 01l 4

LL,3 4)L.-.E 0
-"? W uc >C=c

H !5. 10 440, IN

00 CLQ-U2 0 I4m . 5;

fC 0C> -1L f= 0C (

3-CEC- . -. 2 .C C434 ",4,)- E.8 'A.-..C Q

I. 04 =. COcm -m 'o 4p
(AC4 0>. 00

u)4,N- OOO U4, 4o' o-.U-- a4?I??t 4) tI .C4I WVstJ,' 4 X~*,*'0 . U U4)="C- -> = -.4)0)
l =C co z - C4 tN Cm N K Ai =.' N 'c 03 m -C N%;N ;4 U. -4 a'-%' IL St 0. -C 0 U.0. 0* *uW U C Z 40 CO O C

0

;,I wU



XZU)

-u C

010

0000000000000

0 '
.- a

tn -J- 0 000000 000

-W -x 1iXRAm

C4

.41 W

0 0.

U-c

UK -u -8- g

IA!- 0I. 0.~ aOO o o o a;_
0 m. =. . .L

1 N , c).

4. E a g. T1 (3

ca4 0

> -~
MO3cGD4441.

lLux ~ z



- N C;8(4 -.8. - - -

mm mo mm mmm4m aim .. M....M- -

00 0 000 N~

kc 'A I

U)

u'l.:.

48c N8 *.8 - - - - -

* 0 A

- i

01 -W-. 4t u t -. ax idA ac

401

V)ci . N - --- n ---- --- - 0

0 <L 00 0 0400 4

; . 0 Ax to

M. 0 o

vi U141

00

4* 0 c C0

a 1 0 4. 4*4 4 0 4,-

"t -0 !,.Jz a- o
Q.( Ci .C a - 0"- .- C 02 > to, -

4*L.C4*. L. > x* %U c 0 1 '9

4*.C-.C4*"(%t 9*-- S-*.- .D"-4*U-0 " O C 7 "

<"a C-41.0L0- L. NL..-=2 t2u N.-C-4U "o 4-0C1*

u :V 1 0 UZ t -C .1U4 QO W13I-0 4 0 w u coo u4 W 4.
U CU



10

' 0 0 00100000((0 000 0004M0 0000000 0000 00000400I00 000D0 00000o000

-J
4.. y h0CRc ht)4 n "( Mt ) )Ma 0 3 0 3 0 3 0 1 0a03 0 3 0 03 0 3 03t t C) )0 3 ) 0 0 303 I "0 3 )0)
C WX-. tA. CUI.. UUX-. UX-.X-.. gd xA.. C-C WXA. V-.

U, 00cl000000C 0( 5 D0C D )0C o 00C 04 03 3 .00000 D( 00C

43 40 inL nL nLi n n ni nI n i nw nw iL iwiw %LL %i n t ni nL - ninv Nv NL iv n n* nL ni ni

'n In, am onvu

U,

IA -. A a

'0 in0 O O O O O O O OO O O ~ O O ~ O ~ O~ o O O O O O O o ~ o
3i oi nL nL % noL f nooini0noi no 6 nL n% nL n o - n .%4 nini ii nw iww iv %v ii

L. 0 0)3

43 40

an 4)..

14 P4 N au~,

IO 00!j,3

I ~ ~ ~ ~ ~ ~ ~ ~~~1 0000000000000000000000000000000

>114 L.a .L .S ,- +-0a 22 2L N 7. 0 L.TL 0 -zL.- -C 0CM . =95 :
4.a =. = -

43.CO>.010 C 0 N0 M54 N.~. NO ..

~~43.....4,. ..- .. 44 Uu . *.- *. 433CC->53 41. .... 33

LU



0 Uc

'0 0 5 C 0 0 0 0 0 0 0 0 0o

3 0 wo

Ln

-1 -U. Xi

*i w% -J uA*w% tnuLLn = u % iv

0 1 U.

in L.

U Lii

* -0-.

00a 
L

.1c0
oo.2 cc,.

432 0 In-
0.. U.

00 Z:E
In .E cuIzz z uuanim u

O i



am c 0 - *c

-~ ~ ~ ~~~~c cm* m 01 0 mI-.O CJ Ifl~ tx in00 0In)00m0s com
* .. ...' 0W _u -. uJ *w _u - - _u

1'x O4) 0 a

U", - Id co-.-(D- m
It 0- CD 0 0C

0 Go V)
mC J 000 0o00

0l CC)j (C) C;< 8 ;

~~~~~~~~. . M M mmm.( 0o m ~m o ....n.0 0*~fln MM00Innnnn0nnnInn...mnn0n~~~~~nn

8' " 0 0 0 0! 0 008 :

'AC) C

&n mmo-~ 01010101~r&nt 0101010)010)01m 
0 1 1 0 

0l 
1 

1 w 1 mo m

, 0 C

-. 0 Ui

UC) (a~ (A'

MM O M M M O M m m
M.X. _u0*. W - . u w. m u _ U IIUA c u u l g-9 3 u - %

- - 4

0) 4 010101 0 0110 01010 0R

CLICii 014 aw 4
U m c

diL ="4 Q. N

M d) 0) 4)c 3
C =N . C-

0.!!- ~ > .2 c 0

4-0-'o- 0 m -O L-*4C. 82
Cd) 'A C4' Cd .C. 0 =CL.1-405.C :RL4) '31C 9

Q.4)'0~~~CO( 0 044)- =U"-A I m.) I'..0D.80*C4)
L.* 04-'.'. * * ( *(JCO0.. cj_4-- 00LiLE >.5 0.4)-0 2,z0)CL--'C404Li~ O O-- C s-. -'-L. LL. .. 0.'. 9..C-rj,_ owe t4--4.Cwdo jfl4d-)... z.L-C)'U LC' L~L*C4. ,L~*'40C4-fICOO.~ ~ ~~- 'C'0100.. xZCl)C 4 0 1CZ4 'CC 0-I-J 04 01'.00.*1* n--4WC5

W 0C- :F 2
-J!"I te 'oc _ ) UCU ,a> L- N 4)Om0

U) C -C-C a Q -i x 'N 4 P ou UZ.* c, - I ON -- lm -P.Cou CM00% 4 u 1 i

U'C-79I



CI- %W !I!W D0C D0< D0CDm00C 00 .mc ,c

0 004 C= D00( 0C 0000C

U) Cl) ml Z)c m m

4' m 0. ar t AO 0wm .L A ,0 000 000 0 C 010 C 101001 DC D( 0 0 CD0 0 m0 0 0

0 x - c,4; - C C C ) 0000 O O C O000000004000000000000000000000040

C 0 I-I fn-

U00

U. .4W) _u _u~ iflW .X. NUId U.W )AXUmCXxC gAAC x 0000 a00 00 AC a.. U.X UX. flX C lu 4.

*~ x. . ~ . - -U.
:30~ l 00 0 000~m

CJ7~ Cl 4)

C - .1 -U U*U - U. -. U X X.X -U.X -W.1" . -U..~U.---U.- - -U.9 - . .. Af.9 - f _u

4'- .0 -0 000"

U) I- z -

0)

(A Ln- .4 -a r -

U- a,
cm m1 X

I O O U CfIIA
us 4J

Cd8 1- A) .-- 418

- C- i )100

0100 ca w 000 0 0004
L)~l~l 0.-wo 4 .. c- t

.2 4j 0 a
Cj' 0 00 0 .. Ca -

sse22e~m~e a2 r
U.. >0C100- 0 0 0 C 0

0= c f- 000 u0~ 0 0 0 0 0 00000 000 000 0

0 0CO--~l A l. 000 003 O'Z Cd01iL cI

cc c

Fe) -. t- >. i c .

kC 41.X W41 o 1=0 CL
4104w M" -C C 1 -

IV0 clu > . r C4 " o-NZ0
C. ILE 40 Clo414'-~j3c 4, ;- U. C4 - 9 :: ,W-I-c % 41 -- Uu

-~ C 1 41* ~ Q
Uus 0A. - L E 4



ca a -C0 1 0 0 D O (

x -

a 00 01 0 0 0

V) WU) O

X .U.. - I .X X .2 - '. - U - N. - . . . M. ACA - JA _u - - . . AN. - C. A, Ac -N.X . .. X _u

t t)

ocp

N -

-cI tr !W .JN u,, u, in~ NmLn. 00 U 0 c i0mw0mO0 0 1fL u 0mu m u, mn )nu

mJ 000 -0 000D

0 w

- --7

m w -C.-C -OO- 0 CD 0 O 0 0 U 0 0 m ) O O OU U UC3m fU U

v(A 00

U , N = M- w.

S- 000 0 000

00

E .- 0)

I- 4

-0 0mmNi N 00C I-00C 0000C ( D00C D00000000-

CDC,0( N00. , 0C DC lC C D000C D0C

m inN' oo !W!0 0 0 ( o4o

- .N0 00UUu 0000 00 0 0 0 0000D0 0 0C,0 0000 0C0C00 0 000m0 vI
0-C;000 0 000 0000 0 0 0 00 0 0 0 00 0 0 0 00 0 0 0 4

m 0i

40 C N41.N 0

:2 210)082 L
41 4) X- U)

q- -

cc. 0 0O 0 000 0,OOM OOOO O IsOOu O0 O O" OO OOOOO!OA
NNNN~1- N.m. -a '

ui~~ 0'4

-6= I-V L, ?=I0L C EL 137 L

41.. -C, 0. ) 00 c

-Cc caud o 41ua KI - 1Z -u c ou vcs410 - . )>UU4
C '

us~ ..

>'C)' "0 . O 44-0 L. L.



-. M M . ...

Nx
- ~ ~ ~ ~ ~ m m .Jmm0moUmm-0 0 0 n 0 0 0 ~ O ~ n

(D1100i r0 C min -n 0 m0JD n 000CD 0n 000n0 n& n %LmL n AU 0( % mt n %UlLf nU
In C3 C; 0 8( l

01 0

- -u
www14

0 .

u* 4. * . . . . -- - -R - --
e10 -J 0 0 000;

to 0 -C -1 0 X4 D 0(

'A M M.. ma, 0 00

0 p 41 1

-41

M -3

W! V! II! 0

m. 0
41 0n 4) 0 , '

(a M8

In5 L,0 N'A . *

3.- m00 0 000 .! 0

In- 1- onz a I-. "0N4m1.

'A A'0

N -m TT-
.C& 0l 0 Z 00 L. U. L. 6 05 0IA00 0 0 0 L 1 A l 0 J
0 N < . 11 -n ca - -- . .
u11 .4 0 0 0 0

In InIn 0

4. 00011(1000001111 11100000111100001111100001111000001111>00



- CD4 In 00 NAfU 000 W!W !WIn &n0 In 0n 0 tn I. ,m nL nmm LA Oem U n n u L

cm n0. -C 00 0, 000co

-' 01000000000000 0) D) )t )0("a ol0) 0) m000) 00 0 00 0) 0) 0) 0) 000)0)0m101I0100) 0) 0)0M0101 0 M0) mm0)101

:D 0, o, 0m11114 0 0 W 0 0, c C"In0m0 .. . . . . .f.U.

43 1( 4.1 000 33 0 000 D3mz zz : 3

'0 0'0C C DC

0 vJ 0 0 4 i U ' 0 0 i 0 0 n0 n m 00 n nU I nu

co cc0. -1 00 0 C 000
In In In' cm40

4.1 A AC111100000 0 1 0 0 1 1 0 1 0 1 0 1 0 10..XU vc..5 u U1

COP , ?i~nnV!N L, iocDo0.- ,q nt N nLnou w nU nL 110 U n nU' 0010'O)4I1140nn40141111141140 u nu n n mlu% n

"7 00 0 0 0 D

U) I-. C .

a00 0. -j 000O 0 000

U.U.I -U- -At - NU. ._u - -W -. N1.N.W -W - N. .X-mwN .- N -U% AC. .Ic -N -W -V N. . -W -U N. . .UuN -uNN -U

on -=Mr 
m

In 1-m. - -41- -

U)- '0-

4.1

I nv - It 
111 

- ! V 
4

to 0o-0 000 0000 4)
CIn 1(4a1mI t D0 U )C 0 )m0)00c 0mI In)0 l ma 0 lI 0 )a m0 )m t ( )0

41~ 41

4- 01

t 3 0 In a
W- --K

41 N (
c c 41

C) 41 LL

a1 0

0 L. (A -u0 V m , - .C 0 L
to OC 43 414. 4 0

C 43 0~ 4j0. 2 0 4.1

0 41 4.1 C>. N41 0 v 0.
- 0 0 NI

L 7> 41 9 ; C >u~~0 -C cV!1aIt 60 K4 41
ml u. u-v - 1 0~. 041 1- .0 1.4 51 .- . C :

a-C14 0..0O C 0U.13 82,;C 0 411 Z,41
0~. ifC. L, -8. 9-1

00-0 u- 4 O4C 41 C) ).. 0 "0 0.0 Z. 0.4)N 414>.41
41>..~~~~0Q.CO I. 41> 1.3 "O :..c4>.- L. COTC C= YG 4* 1..4 -C Z . 0cm

U, 0. -C mU UO. ~ ~~ - 0 -U1U -C (f .t -1U4 unIrU-0 C0 1 - WU t *
U CU

w 02



co cc0. -C 000 0 D 02,0

.2 a, aa ) aa a -a , -0 a, a_ -, a, a, a, a, a, a, a, a, a, a, a, a, a, aa ,a a ,a , a, a, a, a, a, a, a, a, ,a

z 2 ~0 tn!O -: Wn I 00 W! V! inm 0 0 n0 n in in in in 0 n in n0n in in in in in u% in! 00 in i n n n n n n^ in

to F_ 4) 0 0 0
CD 'a m c

i-v

- JN 0 0i In rir0 "!iUn Oo o oioo o nn nin o Lm n in o nnwt win n nn o nn nnn n nn n

c o 00 -C J 000 0 000 C

Cl 4 'CO

to co U)
'n 44 N -C M r r r e

CO -K . moo 03 000 oC D 3 C c

mo.=: ZZO 22

X0 On X.)~c U

10 C*4 NM ... - - - -r - _

Mm . .. 00 0 000i

cc) ) - L_ &

U) 2, 0 a'Ct=
- - . =M0 . C

co c- 2
2) 22 =. 02 o 0.C " 2

-~~~ - 4) 0 " . 5. 0 0. M " u 00 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0
0 0.- 0 000 0 000 000 000 000 00 000 000 00 000 000 00

a, 0.0 M27
0.0 .; s -Cl 1 i

U . 40>

44.** 0 ... 2T.:2. *- c4 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

W= L..

ull



.ini a 0m in-n.n0 LnCJinn,"l.^L00ooinLninsnintnin0inO fn-nlnfin nt w, w,

am w0 - J 000 0 000D

1" 0 0

" tono n ~ i l b0 0i 0 .0n-n ni 00Iji

C12 cc CU .C. -C -j C,
(A U, woo - 00hMa mI mM0 0 00 0

40 43 C
4143 a

cm --

cm 0. 080 0 000

mm): mm mm mm:D mmm m m mmmm m mmm m m m

43 0 COO

V1 x 4. Am300 0 0 0

V) 41 e

iI- 2 . cKL

- .. J ~ ~ ~ ~ ~ ~ .( 0 00. i U ~ . 0 0 i 0 0 0 Ui i

mrn f- -J 00 0a 00000- 0 mm. 0400 000

P_-C'. ,mm m, 4) 2 gmmmmmmmmommmoW

~ I . 40 ca0i nI ei ni n ni ni 00 4, 'U" in 0n r in cniJn gJ 9 * -Ali

,3- 41. ,
inI-Z-

4) a= 430 u .0 . .W

u to U 41 Q
-i 00 0 00

-I.-

41 0 0
* ~ ~ ~ >



Vnc

:-V.

(f2 0 0mU n- CiW W !-g %L nL e DLnt l nU lw ni nLn tt nL nLv nv

, 000 J 8 <U 0 D C,

- 0w

0 o ca

S0 >, m ) O

1 7 - N * .

ca ~ ~ O 03 000 C;C;c

CU70 -J 00o 0 000
/ 070 Ow

- 07

m m 0 XnL l0 O n nmmmL

Q 070 0 0

_jc j ; 3 -3 0

0 M MV 0 C0 0 0 N70) 00 00$ 00 lm0m0 0CD0amM 0 )00 M) 0 00 7 mmal0 a

) m. .J N- *.z -- - - - -

U) F-J 00 0
4ca 0777cc777777777 0007777777777777777770000000000000000

0) 0v 0)0wc co=- c I-c 0

00 0 000 C~ '0- 0- 0-; C

usC 0 0
o w C C-cu '

0. .- 00-c 0 u4 0 0- 0

.07 u P7 0 OcCW=0.-. C a CO C C0 0

A J d, w 00 ! c C"u.a

=C. = '-. C(- . r4 >.C... - O X

C 0 L ". Cg >NO u. mZ vL 0 . C.4.m00 ;e ? ~ ~ .=. 0.C0LO OO= OOL- f-...0= LU-- OC 4a C-8 1.. L. 0.. 0> 'a N- 0. 0'j CW( c 01. SA N.- c
4U C:C aUmM t c iLjJ

w0



N ~~~JN 0~ 0) ImI m 0 a Ilfl 000 0)0 C)) ~ )~flf~~l mI lU

-0 OW

8.-. U00 0 000
0

.. XICa -4Xcn CN. U5.~ t-. tA..c x-..e- x-u- Cc g ta -c- ,

... ... ... ..

x -

0 - 0) D,0C

0 W .0 - U m n ~ 0 0 L l 0 0 0 U ) f U
cc- N . r. -'-- --

Z; -- ,

N - -

75 10N 0 O O UD) f 0 0 0 fl 0 000fl00h m fl

C)m0. - 000 0 000

X 0 X

06c 8C .- C'J 00 0 000 Ne
(- .-) (4

0.0M. LO..1 -1.c1 WM-WOW tZ. A. x-.w

NCJ 'Too

000 0 0

-- .- m

cc0

d- 0 0 000
c W w .

U 4)0 r c 1 -0 f
0 L. -LL . c 0 40 f-

C,) (as 0w)E "
0 U) L) .- = .2 00 C = .9~~ ~ ~ 4- 00 0.L u= '

w ,a>014)0 000 "-0. ~ O4-' -- 0
U 3 "5 .00. .00- 04)w 0 .- 0 o tv. C.- W= a .0 C c u - .=L. 0C- 2 4 1 0 0. 0. 0 (

C)0. to> 0 do Z04! r0 M

M 0a c.! F 0O= U.0 .0

00A L.!2 L>..4'. u0fL 0 >. 0.0 N OO OO . r -0oo Co o. .30-

I . 0.=CI L 'Ur w4 1'



m0. .j 000 " C ;; 0 000O
U3 0o0a

O4 Ca 000 0C 00 00 0 0000 000 0000CD0C)000 000 00 MOM0

-1 m~ 000 .000 . .. .. .. ..

- 00 f

- .U 'A~

0 Q

85 - ' C DD

*m 2* JU5 0* ... 0 - *w- *U *W. AC ACU-.,- m c 1

00D' - M 000 I Uf W0 0

d, 0 noo C O-c

cc

0l -. 04s Cl- -0 Ciaof .C

43 - o o 0 000 mom

- U; 43- 
- -

F4 i -4
434 u
0I- a, Imo )t )I "00 )mmU )c )m0 )v )C )mma 7C )0 )c )0

0CU1. WUW 1 u- 4U-. f xi (
0* ., 11 , ,1 1- , 1 11-

D i 1*a mu ' mml2) o a ) CMm l ~c mmM ) (
0* 9 L D L 9 0 r0C * F 999 :U 23 : 00000000:00 0 00: : fl I:; 3 ) 01 :

008cC -J 000 0 000

- 0

-- 
4- 4

0 04d)
43 IC 4- 00 & 0

V MC .4, 41 C 1 w .
L) L. 4343C

(0I - 0.

Z0 -m 0J 00 0) 00 0 0
0000 =0 0

45 ~ ~ ~ ~ ~ ~ C 00 0 0 00 0 0 00 0 0 0 0 0 0 000 0000000 00000

.V .2 4002c3) . .

5-~ ~~~~ ~ .0 00 0 00 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0000 02!5
cc m ~ j"

.2 0 10 C o 5

0. 0t 0-*00A0 00 0 0 000.0 00 0 00 0= a4
4'~ ~~~~ ~ 0* c. " U *rC q .. l.en- c0- - r-

:z34 F- o a= > .

OC N4 = L 3 0 4 =3
43 c. C. C m0.P-4)C ..

.435) 0303 L 0

43 >.10 340 & 443C 4'0
>- . CC. ~ - 04 . 4> .



ca ..o 0 0,2 ) 0-)U;f. o o-no 0 m 0

V) U) U) 0yC , 0C,(

0 )ImC mmc mmmma cm mO0) i )in C) ( 0)0)m ) m o0 )Im )m )0 4 
0  

)00

4 ) 4' In .... r

0 0w
W> $.- 4)

. .. . . .. .. m-o m

0*a . 00 0 000

(A

coc 0 -A 00- ) fl f 000n0 0U 40000 )0 u zn r

VU) V-2 a

0mImm0 )0 ) M0Mmma )mmMC l0m0 )0mm0 m0ma "C )mmC

(4 cm .N ... . - -
mm0m -a 00 0 040

'.) - m)
o0 0 X

80 LO 00
4.4 m I.- D0,mI " "0 m W0 Rm0 0 la )mC mC 0 " 0 nMi )m030 )000 )0t)i

*~~m m Mmm mm ... N ......* --

m x

U) J q Nn r4 .n .rIfn n .n L..'

I! CIO .c00 0 000

CA c
00

UC 11 I 0 1
0O 1= 5 C ICL 0

00

U) 0 0 044 0. 4.' 0
-~ ~~ ~ 0. u 0 C O 0 0 4.

co~~~~~~ ~ ~ ~ 0 ,:cu : - c 0 .u a (

oe 0 m 0 e4..4. WE'.C -. L> u. ,s (

a04- 0.> 0 0. 0" 00 78

00= ~ C.;LC 4)AL- 0 I=L4'C ."0C> a0 " aC 0na 1 1

1 a)- 04C -'u-(~( n 0Q~.5-O C N >. U
0.00~~~d Ni. I)4 CO C .0 C.I .1 -&O.. C. 0

'n0 I ,II-c0) 4) -'? 4-.c.c=L -k: = 0.Q-CO 04 C- I .-
00- L C - x-' V)0- 2c OUC1 >-* -c 000. U > W0.COLN a 41 NOO(-CA0I

U CU

w 0t



FiC A U. CIL!L!L!-0m momoL. nm LL - nL1 L nMmmU

C60 ; C 0

U)o )U ) A "0 )I DMM0 2M0 M S0 )t )0 y IM 0) 0) cm 00) 4" M 0 0 0a)0 0 0 0 0IM 0n) M0) ) ) ) MM ) " C 0 0
W -VAc 4 NC A .. *N.X _u -VA 1. u-C_ cA -WUAg4 .ccu

01 ) C-3 0 0 00

R-"0 Cio

0 ca~ Q:
3c- .

* .-.. ~ J N .. - ......

(n0. C3 000 0 00

0 .00))0 0) ) ) ) )0 0 0 0

e* I- N - I- * *d)--

en-

Lk aN 0 or meieino n Ln m c Oo o o m o o on n mo mnm o n in Ln Lm n n'nm iniom m n n n n

ACX. _u -U. NW. ... X -U. _u-

en en en MMM

03
en 4 U). * -

CO _,i C- 800 0 00o0a
- *-.) 41 

c_u -W )-V Oci)JZ_ U. V u-. U. UUA U dM u-. W-

ca o. .N *. - .- . *. - M- V
11Z m 00) 0 00 0

*- 00)a

0 d)e

en d) 4) * 0- C ***, - -- -.. C N l
0~4 )C 4.- - 4)00 00

a. LO 0S N)cM 0 04
L.4C U) 0)43(

0>.0 4) 1 - .L

czC~ 0 01

en M c0=u0 o.E ' 00- LC 0.0,

M 2.50)*0 C:)N
uj j ) lr,.c 4 -t .C =.~ L .0 C . I-~ K.! C *.- W L>.C *c '7. , C c n

w 0 . "X .u

09 . '. = =C



co .. J(S 0 -C -
'nU )a 00MMM0 ) )C )M0 )Ma -. C). m um )M0 UCD0 ,a 00 ,C M0 ,C,0 ,CIm0 ) m M

mm0=.. c= c=-.. c==Uac 4-..- x W- u_ c=I =A c CI 9. u_ u- A
UC (A (43

n. M sMa "MMI )a )MMMM )a )C )M0 )a

C D4 D( 0C D D( 3 DC D4 : DC,( O( Da0C C Dcl0c)C DI oc)C ,0clc D4 C D0CO00(

CA I.- Qo

-
U) (43 M )Ma MV mI(AU. I-.I -W =.cA CCA.. u-... W_ U1. .. u-.C-. u-. WX d=MA

0 )MMM0 )M(1M0 )MMMa I )MM0 )MMMM0 tM0MM0 )C)()00

m z0 - J

C13 0)
43 MM MMl oM M am am ohMM t"CLM O MM M m M MM t am

oc -- a- UXd-C u=X=U_ =X-. W .C =x =X_ UXU=x-

zn mOOOOOOOOOOOm OOOOmOmin OOOOmOOOOOOOOOOOOOOiOuOvOOOOOOOOOOOONOOOOwOOOwq u w aininLntnLnLn n t t L L L i i
a A .- " fmm A ( m Vl A U% fl

4caC4'.
- . l:

(. x dc 4(

0'f C50c : D0 l0C l00000-l lC D0a00( 04l000c l0000 l( 3C
0 D0C : C.D00c DCCC D00 : 3lQ0( 10CDC D00( C D D0( 00C-. t% I% T- % 7% r-7-T Z% 1 r' r1 % CI rI rI % T1 TI r% I T% t% rI T r1 rI r% r 3 TI rI tI

U 0( A(j0 mn Mr ic ir mCJ( Vr mciNciNA iCjC3(j uM mM ~ MM lfic ~ ~ ~ ~ uCjA iMc ~ \ AN( uc
M U" M )MM( )M0 )MMMM0)M0 )MM0MMMM0 .MMMMM00a l00

UUM. _uC~ 0U. 00000000000000000000000000000000000000000000000000000000UX.X-W _

w~ 0 DCDC) 0)0 )0 0 0 C ) D0 0) DC : DQ0C Da00( D( D0a , 0 ( 00 0 0 Q 0 a0a

(A CC 4'' "

-u 0- 0 L.

0) 4 NNJ NN 0)N 0) C N NN
4' 0 0a 0) V CO N )00)C00) ca))0) 0 a 0 (D0) >. u

_) 41))000 0) 0.t).c0 a..-=a . - == C

0P " vo "4

4. CC 4'- 0.4,' 4't OC7 ?. J " 0X .275~ HS' I- tfLu C .. ?
43)) c U 0 . A. > 4 S x 4

x. - . c 40 -.
43 43 03 L.U =cM a -O c 43 .t

.C o C 43 . 0C 43 4' :;4pn
4' "0 I- 4. .C 0- - 0 C C aO , 2, c -

C L 1- 04.3 f. 4' C 3C Al4- 40..
CO) 43 >. -C 3 C a,44 C033300 0- N u3 -' C 0-- - - -

0 5 520 0 -~ Cm C- C42 43 43 §5= cnNCc 434 -W 0
>>.~' )N 04 . CO . *- LO' 0' 4; C)) Q4L. C 3 44 J.>4.'' "L(.. C O . 43CC =T3(fl, 00 cl "5 Cu 4'0 M3 Al .O CW . C.C L-0 0.

.j 4 ' 
4 =3 C t'* I 43 3 .3 3 'co I? . 3> NW 3 4) 14 34 ' 440.

O( ~ pnC.4A CL .4Tc =It.O. A.re CL U .CO.W 4 OCO C U4.Cor>.C. ; OC4 .C >. 4' C. 00C1.2

-j Co.= NCt.C\ C% 4 -Z X, C 4 2.'' C\; (44'.cu<C4'4 ri r =0 CO. L =OC.C.. 4C -0 >. >,I co ; 0..co4ooco

mQ.O .. CC)C .3CC400'O'"'4..-u4 0 (Li.4 .' C ~ 3C'4~-



-2LfCj. en UifLu Lo (D *0 .. . c 000000 C

'0 CU 0 0, C* (D CD 0,C C DC a

0 0 o D 0C

'o 0 Cl .. .'.- -.

4), 0 ,

U)~ ~~~ .9 0 . C0,. . 0 0 0
"0 00 000

In 0

CD C

00 00

-9 2 99 -99

- - - in .0 tA .0i .0 0 0
* * Ci 00 00000 00 .000D(

'0 C.J 0 .0 ( 0 .9 00000
'S in j L,-4 C 00

b - I I - a 0 0 ' C O 0

9 CD 0 C)C

;!0 0
- -i -i -i- i- i- i- i-

tAn Cm 0 *n LA r* *0 . 00 0
4) x 4- 00 *00 00 .3000

'0 0 99 99* ,

04 00 000

(n 5 0

0
0 =~

- -- ?s. 0

- IC a 4 0 * 00 00

0)c. 0 auu-
* .- ;"c

- ~ e



m in -7-

C-t -cnJ 0n 0M n 0 .- NW!V!W ' 0I L % i A LA& 0 0 0 0in 0 0 0inAiA 0 0 0 0AiMnL LnU , n n

0 "5-1 000; 000

a 0

mn 'T fn *4 LA t- .O .n .0 -n -n -- CD-C u0L nL nL nL n0LML AL AL At D0E nL NL

09

N W.

j C 00D 0 0400

00

WO 4. In .. - -N .4 .* - --

fl& 0 00C)O 0 00-
--Ci cc

0 .. - ;0c, -
(A C-

f- 00 n0 N 000 L O 0000 00 0Ui ni A0L nM nL A000aON0L

0 CK

4' ~ aa~~a~~aa~,0a~aa~, ,0a,00,~aa~a0,,a0,,0,~aa~,0a~aa,,0a~aa~,0a,,a,,a0( ,
~~~~~~4 L~~~~~~~aaaaaaa ac~a c~~,aaaa ,~ ,a ,aaaaaaaa

222 E5 222 22 4) L .
'- a,

c 41 4.a- Mo 0 000 4
- ~ l -u in

(A u. 1- 0NO

Cj 40 o 4, ,4, 9 l f -. C. c 0. 6;
N -5 .0 .3 113n.

aQ,- ...' CO. 4, 4, W , 0

S' *-C .- U - U, 6. ~.- 1
WLU4- .L.C4 L 1.> L4, U-t.C4. 0 )

00= L 2.8 2 ;-00 C -'-'0 0 w'.4) 0-t.
W..L -. L.04 C>.q N 4,4- u0C

un c.. C4-.Q. .ri W-1. 4, c * 0-C-
(A0-.' C-K 2 .4, W 4, C .- N L 0 .L..4 0 cNc >0. u. z.4,N < 4,,N 4ca LN-.L0 0-i

600. .~43- 0 >0.O,>l..* O . .C~* N CN Z 1. O >. .4

.1'>'L I-Q0 U40- C- U 0--- N . NC.-



020

.. t - ..J 0 - --

COc

ij 0 =2

43 0. 41 Iw N

im2 0 z

m A 0 a s 0 N0 a0 a m 0) Im- 00mm00200 m000 0) " )0 2 ()0 2 )0)m 0 0 )0 n0ni 02in m02
X. _u. _u N W -U. -A. - --U.

in~0 -J 000 a 0 000m i

002

*. .0 - 00

In >. io 0)111111111111000000000 00

M n---i 0 0r2N2OO.000' 00020 01f0 i n 020 020002222000 11m)02ini ni i n i n ni nini ni
02 4 . '

0.

0 t

0 4)* 1 4 -

*m us cc~

02 4- *.n - .- - - - - -n in u* -

U.411 inc"-43nt

0~

413

OC .. . .. s .

0.
ca

4, 02

ca coa

02 4- ca - a m 0- d
4j m- - . . L

..- t > 0 1 0
LO 4312 0N

413 21 q u* 0 43 2CO C- E=
in . 4 0 C 0£- LC 0 .

go 0 ao 4-t 4> 0 0 .=c 43 12. M .
in Z, 0 £ 0'L 0 0

a 00-. 043 1'C >-- 1

x .&- u o 4U0 q ? .- -"u tEL-OL LML.U m c L.2 .... O a >. 0£w LN0N" 0

(a-u 4- cc 2-5 (M. .- C-.-u 0 M= .- -0£240
0 c 0 =0404) u~ - *Iu *j .0>1 .4 L..t N W,_30£ L. -*.U2t i-



_- - - - - - -- - - - - - - -- - - - - - -- - - - - - -

-Ccc :t,

..± x

0 ow

H. 0 w

z 0 -(

In 4

- ~.1. .1

0 c
fl - I.-x

(0 4

0

x

so w- 0

3C -J'

C 4
cc c

0t 0

vn 4)

.-. w!! =0FL 0 M .

o. U. 0 Z

0 0

900 4,
- L.0 L. .f ... 50CLmcu

L.4 2~ 010-0 L C >M l - . e e s90

1? 9 9C!U 0 .C 9g 0 = = 4, >9!tL2225C=, 0. 0. C 4,M 'A C.0 CCliL lt 0 F;! CL 0 0 ' r , C

Nn O ,C 0. > .

x> NNN M0 CO *z -O0N c ;ocC .rc 4,0 00Ic wL 4,i 11;. a MI, C, COO L

CC . 0C- U0 L C



I
.- -( -0 -

*- a-. -j
. ,.,* a-. ..J.I..J .. ,J .4 _.s .j j .j . J -

-', C

,x A cc

o

. Gou)z

c

4P M
(0J

f C .z LL

9X44

0.

-. 
-

0 ,

CC

.J ~ V a : , -,; ? .

40 (((3 0 a.. . . . .

~~ , c

* r. - 4-

C CF
cc la rmn Ur

S04



V w.

'a t. 3 Z lV (A

ILS ( .( !0i M MMMMMMmM 0MMMMLMMM,

= ) 4) 8 8 C 0

4) 0 C) 000

co p'- x -C

-n -.J - -0N lf - mM-i o 0o M0 MM m0 0MMg0 M MMm M M iUM

- a,

U) 4

(0 - 0j..-r -... - - W - - -

oX U.. 1 OO 0 0 0

U, a

0~0

d) ) -

WU~~~~~~~4 0 * .N -n- LOA O mUmO ~ ~ ~ f

, 20 0 CL

rn--.-aO.-Ntn.-C) 0 C 4j 0mC O O ~ L 21 I tf U

-) .- 0 0

u ,v44)u ct . U

U') L.2'0 " ). c
.- w~~o 0 )..N c 0 u 0 10U)0 Orn O=m ') A t) -

co. to Z 3L - 2 . 40U000C

4,i >. C=LP cU . 4 .0 c 4

I- - = .- f -4 0.!; 0Ba c' ,. 5'

(4 " -0 --C aL. -- 0
L"; 'TCCOZ -7CM VOML"--

v UO c)' UN . I

4) CL w 
Ci 0. Ucm xCew -G - C



-. C 0 0 c

x - J

0u--j

L 43 40

c.a 1-0 194

,x 7

fu0
(U

43m 0

) L. (. 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0000wo00-=C00t

fl 0-0 " c

m0 *.- .

a 40 484M F 00IA 2 NL o
U -J . W

fi*. 0". L. 0 L. cJ co CL

C g. =L
-_ 0 0 . L

43 0,0- D' ) L

c u u ..
". - -- - --- a," -- I-s- N > ? N . 0O

43 n34t 4.-. C X uIX u5 P u4, C cxca .c . . . -
W N- CL0 V; C ,, % u c u 'n4 I_% .Q CaZ Q'c mc )t OWC

~ aj



a U

0'.z U 4

a U)

cow

A-M. _u -V_

00 Z
co

ca

100

Z U T~ 00- 00- 0 - - - -

us - - - - -

..

'00

-U UI 0 -

j

L- ==0o1

CA M-2C C No

Ca '0

0 . . . - U



- ). -1 0-- - r~ -i

4.1

C ~ ~ ~ --j -j 'i -.- -- -i~5 -i % - 55 - -- - 5-i-j .- - 5. Si 5.. -3 51 - --- j .-j-i ... .. 55. 's. 5-i 'S. - . ' - 5.. 5

0)mm0 )u )V)0 ) 0 )C )(na R4 )0 )0 m )C )0 Im~~am~~a~~aa a m ) MIm0)m " mm 0 a )aa 0aa )

-w CIO =~-====-3=~

ma r, n -n c), o N - -n 4= -u N- o -i ni nL n2L n n nL ,nwnL n
U, rX 17' 03

to Cu

a >. .(a C

- u w-%. -1 .in - C t Wc.oouio- 0n 0 m 0 i %L n o n u otno n noin m mno nin ctn n u%

~.

CC-
zi- i- i i- i- j ~N C ~ l-~ 0j 0 0 0 C u 0 0 O 0 0 0 0 tA- - i i- - - - - i i-i- - j-i- - u i i-L j - ii C

x 4- C

. 0* ** n4 0--

-0 CC

C- 5...

V .0

U.2 C V 00 0
U .0c m - 0-ca A 0001000~mcc 200 C'=mo L.u~ 0 7 0

(0 4. m -- - - - - - - .- - I, Cc
V u 0. 0>.

-- =- J5 0" 0 -
"0 (.0 F.

C1 0 V nNa :
u , 2COt : V't C 0 U5 c - C C, a a

131 .C .C Xu 0
V0 5. C, 10 CL C- V -

UC 0 V VV V.. c ' = tC O- C zoVtC 1 0 C-7
0' f' 2 u52(.2 - LO > V M" 4.mJ 3 C-- .. -- - a

0 . WG l cc =- - CO.- OV . A "' Cq 0C 0= - C-
a4.- -CC w- V-'VV V O4 Ca.. 0w a. V4. VO

W'V V '4.4.C 4C-.V ~ C ~. UC C 0 .2

0 . . -~ 0- 0-V C-. .. , (4 '-.~ C-C-U *..flC--~ C-.C-4.C-4 .C. NV .0 OCO V it



.!U

S -

0 4fn
V .-0- X-C

0 -.

- 3( J

m. 0€ 09 ) ..

L-L t=,, 0 e ------------ r- -" - -- - -" -O "- - -0- -0 - -- -,- - -. - - : - : - -- - - - -- - -

-3

-i -J- J i j- i-

yO~~~r4 m mJ Im c". m mJ &.O 0) 0) m 0). a) m. m a) m.. 0, "d "e "g Q .) 0 ) a) 0), 0)(

4m t

W------------------------------ ----- --------

I0 cc

43 c

4343

z -ru a0 c "aC - 4rr . r

N

C 43 C -- o af -N,0cNC
0 0 09c 03 0300G3 f

ff3 0 ,5. 0--E1 D4
.- 0c a = -0 -C

u 4. r C. L. a r. s.- rr. r 0rrrrrr.0
0 40,

M= O= 04C 43 0 - . N

r- 43.=.. 4 4 7
ca N CL---C-: m NC C u CA z 0 co

No = Cj i -ca '0m0i>Z . IL-CC4 00.acoCa



.2

a- U.

4)

- -- -

- 0 W

'o 1. 0

oo

7) =-- 42
- -U - ----

w N

u 0.
0 j n 0 U)

CA~

-0 0 cc

oo >--0 0

co 4) it 0 .

Ini. -C



tn u.I

N! ~ 5 i Inf 0nnu 0m--0 ~ Intn 000 In 00tm m 00z& L L n un n umm Mn
C; N .Q

0 -J 00A 0
0)C m00 ,C)0 )C )c ) m 0 "0 )0 0 )00 )0 0 )( )0 ) )0 l0 )C 0 )a n0 )C"C )I )00

.U_4-1 1 W-Z -C C u _ 9M CXIx A... _ x- u-9_ %U-.4x . =.&1 0 =.19 =

0 4) 10

too
0 1( 4- 0 0 0

- -C

CY J 0) 
--j~ .j- i- i- i - i- i- j - i- i- i - i - j i- i - i - i- i- i- j- i- j - i - i -

0 (v

go

T n 4- .7 7 0 n----- wtn-L
-- -U jfli

0Q1 oc - . . I- I- 1- . . .
I.. .. j- - 0i- j- - i i w w w ww w w w w w m wc a oc 3c 3c oC L cC3 oc oc ac cc 1 oc

x1 =2 : =ZL : =zZ
:1 :3t.S .u jLJLJU Ul i ~ L L UU uL UL UU LJLI L uL iL l L uL

*c M ~ f4 0 n -- , - 4JJJN

*f 0 -wo l4
to Goto W C90000111 ZZ Z Z z z Z Z Z~ z Z z ~ ~ z z(n~w w w w w w w w uww w w wj uw u w j(j

-n 01 nL nu , nooL %i n %t %wn -0U 02 inOO O LmO O O O O O O O O O O O O O O O oo ooo
ca u
U)0

(4 i 4- i- i- i- i- i - i- i- j -j j j - j - j- j- j- j- j- j- j-0, 11 4-- 0,1 ,- ,- ,1 1 1- 11 11 .- - - - - - ,- , ,M " 0 )i )C uC ) 0 )ty mMMI )0 )3t "mU 0

0 - 0 V
0>D0Cu(A

c -

c 0

m. 5 - L. M
4- C-r , 2 B

L- glo =.C 00l01 0 1 00,3 cl1C

0L 4) 0 (/1
'a F0).2u 05 C ca di 0 - 4

c 0: 4) 2 540) 0. 0 a 0 - 0 C. 400= m Cii ~ i~~ OOO. O L) " " 9? 41 0 f- - 1:5 nininin "1i0iini )inininun
ag-a00

-Z0C 2 ~ i 0- jU 2G' o I- L ct

1M-5 
Z 5

t. 004 - c c 0 C 0 4 0 w

c~f 0 . M .

w 0oc~
r - O .-. "->



inCDD in5 MDDD ~~o (C( , 0 C0 D (OOD o00(OCO D0 :0CO

LnU nNt A L %W %W %W V n. n.%Jun nL nL nL % iu iL %v r.L nt nL nLnL nL nL ni aN OO O OO O OO O OO O OO O OO O OAO O O O O O O OO OOa
U) 0.. .. iiiii nnii

0,I DC )C mIo0 )0 lC )mi 0 )I nmI m0 0 )0 )0 )0 ) )I )0 - ) )C )C )a % )J )c )mL
2 wUUXUACXX_ uuainual Z 91 CUcng- u-.X_ u-. _ ) "

o W*
ca >. to i n iin* nn i

0C- Li

in. $. 4)

(n

C ,
Li

L i 7

0 (D U.

N Li
o x ..

Cie
-t-

-D W

c a d
0 o )4)4 '

in -
.- L c f'0J

r- C.. a )4 ) ) d )NCc
*j AP. *11 1

C-. c .&-0u=

§ 
"-U 

= C4 .0-
L- 0 L.i R>1C 5-E0cL.C

in. x .

1u-



... m CDmmmLhmmm

C3 43

oc

C) )-Z

0t -

Nj LU f

-C -.. -C . .a- ..

x - U-

0 (2

1-

-~ I.
0'us

0 (D

.2 tW 0 0

o-.~cnu0

a 0(

)d <Cat

'00

VS i



- C; o c

w 03 0)0 M) ca0m0)0) 0)0a))a)0a))0M0)0)0
... .. - -. - -u -1 '-c e. -u x u. S. -u u. -u S. . -Ncvj.I c - c Ac Ac Ad S. _u - . . -- u.x c S.5 -S .S.S .5- . S - S.

0 aw

0Viv

c o -c c3,6

j j_ j- jj_ j_ 8_ _ j_ 1_ jj_ j- j_ _ j_ j_ j j _ j_ j_ _ j_ j_ j j_ j_ j_

0 x'o . .99

& i'. aw)U)U

7E..J4JJ4..-.... 41-.J3JJ4 4JJJ4..
c -S KS .S .- S .S .- S .S .S ... S .S .S .- S .S .-- S .-- S .-. .S

-'10 ))))))))))))) C)))))))))))))))))))00C00C0000CCC0CCCC
im o M Ln:L .2 c f !w ! ni n ni !nL nmmL nL nL nL nL nmL

c~ x 4
mm -C.)

0.QL 0 m Di cc n i i nS ncL nL nL n nL ,nt n ni nL ,

u)) In . . I m w L I c

00 U) U)

40 *C -4 -O 0 000-

-u :2'A

'A F- 4)t

-K

0u. C0 C.c)L

%05 CL> "o U)( -4

4' S " L.c N\j 0 'S

oo 0* Sob 0 e c id-20 1 '

U) I-K c -- C-d -C - A cId

0. C3 Cc o

v.cu 7 i 04 x'' u 44l 0.n
-Zv>. u a> tj >2. w> 44 W c N 0 0 X C

(R 9- 'aV CO c 0- a)3 o 0. 0 4ii; c0~ f-j w.. 'a = 15.%L c )L
.W nV4I; c -u a cu-~c*Q u

OZ0 )C CU .- LC0 )L.C44C.4 4>4



a

inc , a 4000oOoOOOOOOOOOCOOODOOOCDOOOOOOOOOO DOoOCOO ComoOOOOOOOO
(. -c, AV t AL -. 4 t %cJ - 'Ll nL nov % %u %L nLnt AL nL n AL mi %L w %w nLL u nt ntt

(12 mi m m m m3 u~u U ~ i A LlmftflflU

W x

- x

N X .J 0
*..-.,cC6 z

0o -Jx0

.- 0

4) W42)04 %

4) 4)4 - 9-6 cMa -c .

CJ -)* 0 0

co .> N N

0S 1.C00 0
.c 

p.- 
.

.

a u. 9. -.. .7LPSACu a0 0 2 z

AA N N"tr LXUx

.C 4 Y a) MC 4) - l .C. -. IQ. u
b. CNa. a - N N ) CON X =.C 4) Com-N~ &tQ I . CaU .MMMO

c .. )4
_5 -4 4 ))(



0 W C

he -C -- -i- -.
C1 w0

ej

cm

Q inQ U o

Q4) U) ~ t

- -N
m Nl

In 
-

tto

(0 4.r

L. 0( >, 0

OA ~ c 0- A 1%

4,~4.J~ 14

UP



-C 0. c J N ; -0 .. 0

4m0 - 000 0, 0m0

43~ :; n :3 -1E

4) x 0 - f? 0 0

- 43i

-J

00 0f Ul

U) I. d

go o* 0

ff '

C1 .- 0 0 lo

-C u0 0c oc o4
Or ccW ca 4

(n- C;a3 L -'
43 4E

1-40

-) 43( CL
.0 c 0W

t'3-J 0 m~0N 3 f u )o 75( .45 " 2

~~3.C0~L .4 00 0 00
Mm 0) 0 2L 0 0 4

*- go 43(a-

O M 4, 1 )1 .

0- 0 3U-C0

Ll '4 :N . .-.. c - - -- h .c x
34u '40. 'too o 00 C

imz - 41c 4 ze ?. 4, to §4' "'L 0 - c .73

CcL 4) 4) >-2 ,
40 c COM- cc -- C <- - ( . C 0 C 0.

4) 434) L
.C C

4)1' ) '

04
2c -044U 40' .0 34 40 4



z z

0 4x

0 u

o of

Q CDC 0aC

CD.0 0 0C-C ( D DCDo
C1, I.- 14 .(

Z0 Z-mJ

CD a 0 DOD OD

00Q
w- u u- waL I

in (A



z

Id 8J00 000
aW co U)c )aCM lM o"( am0 )C M0 )m t )0mmma Dm0 "m0 "0 )m00 )m4-U. mac.5 a c~aa U.xA A uwUUUa.) uAC1 CM c m49

C -- = . 's.~~ .. '%D"

m oL oo r Lm n c o( oj 00 0oO OuOL % n oOi %L %i nw nw no ou,u Lntnt--.n
inF 4.J - - -.-. -r - -Tjf rq I- 4.

43)C x -'AO 0 0 0

-a .0 419

(n 4-.2 C

.;czm - 00 0 000

43 43 ul

co to U

-7304~.nWr'iii - 004,O O~fiiiiOf~i iiiiiiO tlnt~Ui,~f~

in T VI LAU - -- - 0 N * 1^ In.-. oN. o aooooC nL nL nL not nL nL nL nooi nL nL nL n

43 Xj 4-- '00 0 000
w .- 0 461Ca : nc )L

'0--

0 0 0

N W N 0 0.

0- a

C3 C% L- C " .S, ,t-

41 41 C 000!;
- 0 C4uL 5 2 L

43 43

0 ~ ~ = eolf rrtO N~. w. OOt n O innnnnvn ln c 9-cu ( 5 t4iAO ~~i hlfiii 00 4

(.C w- 0 0 r-. 00..r
13 04 u4 0o 5r c o cp m 3

- U) c ;l lCA,0

C .C C3 a)-- 43 L- 0-31 8 ; ;d , ~ " I
.c (a C43 4a 9.C i 43 L. &M

C) 43 3. 04 v4 0. 043 -K 0u
-Cw u - Z;V ) t40uc:;L o- it -C P-..C 4L 4. 434 .C4> 4 04 1. m

043 *- - ~ >~O 343 4- .C -43C 4- 0c
w 4- -C- 0. 343 40- C C. - -

Uj03 ( 43 0 4-44-. 41-.43 -- 33-.> 43 0.C .Cr!4
436- 3.440 40400> 0 0 3- 40 - 4

-. >e

oz> 'A. -.. .4



.

oo s.- I

41

43 4I0
43 K 4.

u .0 ,

II
St -

0. C 0

0.0. c -I 
wc

un 0404wf~ n43 L- C, 6 0?c c 1 >40IJ0C
43 =C--0 0 r O " 15 00L

'-432.0&.u 0um 0"6 9 0> 3: -L.00Z .zC 0 -0 -z. a - L-e

ca0 =C= I Ll.

?. .0a . .- -0 a
-J O 5L 0 .' 2' . 0UB 5I

f, 0 ma.8 -000

U



I CC

0aCA U)

L. 0 )

to 0 43z

CL Cc
-k m Qu3
ampI-.

C2 C

- 0) 0 00 0DO O -

a cc U, c .

as D4 4-- 3: 3 .

- b.-Cj 43Z

.0.0.

0~ a -.

43

c c

4o 0-0-

4c -. US..

cc co4o3 a 4 jA "
cc 0 0 4,. c

4343-



-CM - 0

CD

z CD

on 4='ncD
(D 0 Kc D ~ D

-a DC; 99 99
0 -i c C

C.3 14 u)

0 0 0ICU 0 c2 oC; Ci U cD

0- 4) ca .; .0 9 .0 00 0
'A W 00D .00 00 00 0

00n~ 08 , 8 S D c 0Q

j 0 99(3

03 0

Z ~~~ 0D M'~ U CJ ~ Jf

W~c, - S

W I.- V00 009

u 0 -0

0 (D 0

o J.--I N M o u rsna

.0(a 0. m .

0011 0a 0c=c

CC to *.*su s u jmv j Nj_

2 .u



APPEN DIX, I,

LABORATORY--QAIQC



APPENDIX I

LABORATORY QA/QC

A program of quality assurance/quality control (QA/QC) procedures was

instituted throughout the sampling effort at Gowen Field and the subsequent

analysis of samples. The intent of this QA/QC program is to ensure that

collected samples are representative of the sites, and that analytical data

accurately describes the characteristics and concentrations of constituents in
the samples. The QA/QC program consisted of the preparation and analysis of

both laboratory and field QA/QC samples, and analysis of samples split between

two laboratories. Laboratory QA/QC samples were comprised of spiked samples

duplicate samples, and method blanks, intended to verify the accuracy and

precision of laboratory procedures. The results of the analyses of the labora-

tory QA/QC samples are discussed in Section 1.0 of this Appendix. Field QA/QC

samples were comprised of field blanks, bailer washes, and field replicates,

intended to confirm the adequacy of the field procedures used in collecting

samples. The results of the analyses of field QA/QC samples are also discussed

in Section 1.0. All samples that were collected were sent to a laboratory

(referred to a later in the text as the "primary" lab) for analysis. In
addition, ten percent of the samples were collected and replicated and sent to

a second laboratory (referred to later in the text as the "secondary" lab).

The replicated samples were analyzed by both labs (primary lab and secondary

lab) for the same constituents. Split samples are intended as an additional

check on the precision and accuracy of the laboratory analyses. The results of

the split sample analyses and evaluation of the secondary lab QA/QC are

discussed in Section 2.0. In addition to the evaluation of the data from

laboratory QA/QC samples, analysis dates for all samples have been evaluated to

ensure that appropriate holding times for samples were met. The results of

holding time evaluations are discussed in Section 1.0 for the primary lab and

Section 2.0 for the secondary lab.
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1. PRIMARY LABORATORY RESULTS

1.1 Laboratory QA/OC Results

The results of analyses of laboratory QA/QC samples are presented at the

end of this discussion of QA/QC. These samples, consisting of spiked samples,

duplicate analyses, and lab method blanks, serve as a check on the precision

and accuracy of laboratory samples.

1.1.1 Analyses of Spiked Samples

Two types of spiked samples are used in the laboratory to evaluate the

accuracy of the analysis - surrogate spikes and matrix spikes. In both cases,
the analytical results are used to calculate percent recoveries. Recoveries

equal 100 percent in cases when all of the spike added was identified in

analysis. Recoveries less than or greater than 100 percent indicate that a

lesser or greater amount of spike was detected during analysis.

Surrogate spike samples are prepared by adding a known amount of one or

more "surrogate" compounds to a sample, followed by analysis for those com-

pounds. Surrogate compounds are compounds that are unlikely to be present in

the unadulterated sample, yet are chemically similar to analytes of interest.

Often isotopically enriched compounds are used as surrogates. After analysis,

percent recovery is calculated by dividing the analytical result by the known

amount of addition. Surrogate spike analyses yield information on the general

accuracy of the analysis within a sample matrix.

Matrix spike samples are evaluated by analyzing a sample before and after

the addition ("spike") of a known amount of a compound. Compounds used for

matrix spike analyses are expected to be present in the unadulterated sample.

Percent recovery is calculated by subtracting the first analytical result from

the second and then dividing by the known amount of addition. Matrix spike

analyses yield information on the effect of the sample matrix on the analysis

of specific analytes of interest.
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Complete results of the surrogate spike and matrix spike analyses are

presented later in this Appendix and discussed below.

Vol atiles

Two hundred and sixty-four recovery analyses were performed using 88 soil

samples spiked with surrogate volatile organic compounds. The recovery of

these surrogate spikes ranged from 81 percent to 121 percent. All but 7 of

these recoveries were within the control limits defined by the 95 percent

confidence interval. The 7 recoveries outside of the control limits have been

attributed, by the laboratory, to a matrix interference.

Ninety recovery analyses were performed using 3C water samples spiked

with surrogate volatile organic compounds. The recovery of these surrogate

spikes ranged from 87 percent to 130 percent. All but 4 of these recoveries

were within the control limits defined by the 95 percent confidence interval.

The laboratory has determined that the 4 recoveries outside of the control

limits are outliers, and are being regarded as anomalies.

Forty matrix spike analyses were performed to evaluate the accuracy of

the analysis of volatile organic compounds in soil samples. Percent recoveries

calculated from these analyses ranged from 64.9 percent to 135 percent. All of

these recoveries were within the control limits defined by the 95 percent

confidence interval.

Thirty matrix spike analyses were performed to evaluate the accuracy of

the analysis of volatile organic compounds in water samples. Percent recov-

eries calculated from these analyses ranged from 89 percent to 129 percent.

All of these recoveries were within the control limits defined by the 95

percent confidence interval.

Semi-Volatiles

One hundred and seventy-six recovery analyses were performed using 22

soil samples spiked with surrogate semi-volatile compounds (base/neutral and

1-3
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acid extractables). The recovery of the surrogate spikes ranged from 25

percent to 122 percent, within the control limits defined by the 95 percent

confidence interval.

One hundred and twenty recovery analyses were performed using 15 water

samples spiked with surrogate semi-volatile compounds (base/neutral and acid

extractables). The recovery of the surrogate spikes ranged from 24 percent to

121 percent, within the control limits defined by the 95 percent confidence

interval.

Forty four matrix spike analyses were performed to evaluate the accuracy

of the analysis of semi-volatile organic compounds (base/neutral and acid

extractables) in soil samples. Percent recoveries calculated from these

analyses ranged from 18.3 percent to 91.5 percent. All of these recoveries

were within the control limits defined by the 95 percent confidence interval.

Eleven matrix spike analyses were performed to evaluate the accuracy of

the analysis of semi-volatile organic compounds (base/neutral and acid extrac-

tables) in water samples. Percent recoveries calculated from these analyses

ranged from 21.9 percent to 97.1 percent. All of these recoveries were within

the control limits defined by the 95 percent confidence interval.

Pesticides and Herbicides

Twenty recovery analyses were performed for EP Toxicity pesticide

analysis, using 2 surrogate compounds in each of 10 water samples. The

recovery of these surrogate spikes ranged from 26 percent to 144 percent. All

- of the recoveries for one surrogate compound (dibutylchlorendate) were within

the control limits defined by the 95 percent confidence interval. Forty

1 percent of the analyses for the other surrogate compound (isodrin) were outside

of the control limits.I
Eight recovery analyses were performed using water samples spiked with a

surrogate herbicide compound. The recovery of the surrogate spikes ranged from

78 percent to 137 percent. All but 1 of these recoveries were within the

11-4



control limits defined-by the 95 percent confidence interval. The recovery

outside of the control limits have been attributed, by the laboratory, to a

-matrix interference.

Sixteen matrix spike analyses were performed to evaluate the accuracy of

the analysis of pesticides and herbicides. Percent recoveries calculated from
these analyses ranged from 54 percent to 275 percent. All but 2 of these

recoveries were within the control limits defined by the 95 percent confidence
interval. Two analyses of lindane yielded recoveries of 130 percent and 275

percent, both of which exceeded the control limits.

Inorqanics and Petroleum Hydrocarbons

One hundred and thirty-eight matrix spike analyses were performed to
evaluate the accuracy of inorganic analyses and petroleum hydrocarbons on soil

samples. One hundred and eight of these analyses were for arsenic, selenium,
beryllium, cadmium, chromium, copper, nickel, zinc, mercury and petroleum

hydrocarbons, with recoveries ranging from 76 percent to 116 percent. All of
these recoveries were within laboratory-established control limits (where
established) or EPA CLP control limits (generally 70 percent to 130 percent).

The remaining 30 matrix spike analyses were for silver, antimony, and thallium.

Recoveries for these elements ranged from 44 percent to 133 percent. Sixteen
of these analyses were outside the EPA CLP control limits (70 percent to 130
percent). The poor recoveries of these elements are attributed to analysis

difficulties inherent in the analyte and in the matrix.

Sixteen matrix spike analyses were performed on a liquid sample of EP

Toxicity extract to calculate the accuracy of the inorganic analyses. Percent

recoveries calculated for these analyses ranged from 88 percent to 113 percent.

No control limits have been established for these analyses.

Sixty-two matrix spike analyses were performed to evaluate the accuracy
of inorganic analyses on water samples. Recoveries calculated from these

analyses ranged from 80 percent to 115 percent, and were within laboratory-
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1. established control limits (where established) or EPA CLP control limits

(generally 70 percent to 130 percent).

1.1.2 Duplicate Analyses

Duplicate samples are used in the laboratory to evaluate the precision of

-the analysis, by comparing the results of the two samples. This comparison is

often expressed as the relative percent difference (RPD), calculated by

dividing the difference in concentration between duplicates by the mean of the

concentrations. By definition, RPD equals 0 percent when duplicate analyses

are equivalent. Although a small RPD indicates good reproducibility, a large

I.- RPD does not necessarily indicate a large difference in actual concentration,

since the RPD is a difference in concentration relative to the mean concen-

tration. For example, the relative percent difference between 0.0001 and 0.0002

ug/l is the same as that between 1,000 and 2,000 ug/l, and the RPD between 0

z and 0.0001 ug/l is the same as that between 0 and 1,000 ug/l. Complete results

of the duplicate analyses are presented later in this Appendix and discussed in

the following paragraphs.

Volatiles
Y

Twenty duplicate analyses were performed to evaluate the precision of the

analyses of volatile organic compounds in soil samples. Relative percent

differences calculated from these analyses ranged from 0 to 16. All of these

recoveries were within the control limits defined by the 95 percent confidence
interval.

IFifteen duplicate analyses were performed to evaluate the precision of
the analyses of volatile organic compounds in water samples. Relative percent

I differences calculated from these analyses ranged from 0 to 13. All of these
recoverieS Were within the control limits defined by the 95 percent confidence

5interval.

3 1-6
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Semi-Volatiles

Twenty-two duplicate analyses were performed to evaluate the precision of
the analysis of semi-volatile organic compounds (base/neutral and acid extrac-
tables) in soil samples. Relative percent differences calculated from these
analyses ranged from 3.4 to 37.4. All but one of these RPDs (acenaphthene
RPD = 37.4) were within the control limits defined by the 95 percent confidence

interval.

Eleven duplicate analyses were performed to evaluate the precision of the
analyses of semi-volatile organic compounds (base/neutral and acid extract-
ables) in water samples. Relative percent differences calculated from these
analyses ranged from 0.5 to 19.6. All of these RPDs were within the control
limits defined by the 95 percent confidence interval.

Pesticides and Herbicides

Eight duplicate analyses were performed to evaluate the precision of the
analyses of EP Toxicity pesticides and herbicides. Relative percent differen-
ces calculated from all but one of these analyses ranged from 0 to 8.5, and
were within the control limits defined by the 95 percent confidence interval
(where control limits have been established). The one remaining RPD was
outside of the control limits (lindane RPD = 71.6).

Inorqanics and Petroleum Hydrocarbons

Sixty-nine duplicate analyses were performed to evaluate the precision of

inorganic analyses and petroleum hydrocarbons on soil samples. Sixty-one of
these analyses were for arsenic, selenium, beryllium, cadmium, chromium,
copper, nickel, zinc, mercury and petroleum hydrocarbons, with relative percent
differences ranging from 0 to 13. All but two of these RPDs were within
laboratory-established control limits (where applicable) or EPA CLP control
limits (RPD = 20). The two RPDs falling outside of the control limits were
attributed to spike concentrations that were low relative to the concentration
already present in the sample. The remaining 15 duplicate analyses were for

1-7
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silver, antimony and thallium. RPDs for these elements ranged from 0 to 73.
Three :of these analyses were outside of the EPA CLP control limits (RPD = 20).

The imprecision of these analyses is attributed to analysis difficulties

inherent in the analyte and in the matrix.

Eight duplicate analyses were performed on a liquid sample of EP Toxicity
extract to evaluate the precision of the inorganic analyses. Relative percent
differences calculated for these analyses ranged from 0 to 3. No control

-limits have been established for these analyses.

1.1.3 Analyses of Method Blanks

Method blanks (laboratory blanks) are generated by treating distilled,
deionized water as if it were a sample, and carrying it though all the sample
preparation steps of a method. Method blanks are used to assess false positive
analyses, either through contamination of samples in the laboratory or instu-
mental error. Concentrations of constituents such as methylene chloride, bis
(2-ethylhexyl) phthalate, di-n-octylphthalate, acetone, and metals (in par-
ticular selenium) are commonly found in laboratory method blanks because the

laboratory is not totally free of organic and inorganic compounds. Plastic
tubings, rinse solvents, and even laboratory-grade, certified reagents contain
concentrations of organic and inorganic compounds. These compounds are often
detected in environmental samples because chemical compounds are commonplace in
the laboratory environment and come into contact with the environmental

samples. Therefore, laboratory method blanks are analyzed in order to account

I_ for these concentrations that are present in the laboratory and can also be
accounted for in environmental samples. In general, the methods blanks were

free of contamination. These method blanks are discussed below, by analyte.

Volatiles

Method blanks analyzed for volatile organic compounds showed occasional
occurrences of acetone in both soil and water method blanks, and methylene

chloride in a water method blank. These data were considered in the evaluation

of the environmental data.

1-8
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ISemi-Volatil-s

[l Method blanks analyzed for semi-volatile organic compounds showed
occasional occurrences of bis (2-ethylhexyl) phthalate in both soil and water
method blanks, and di-n-octylphthalate in a soil rhethod blank. These data were
considered in the evaluation of the environmental data.

Pesticides and Herbicides

Method blanks analyzed for EP Toxicity pesticides and herbicides showed
no detectable concentrations for both soil and water.

Inorganics

Method blanks analyzed for inorganic analytes show occassional low
concentrations of copper, zinc, and chromium in water method blanks, and
copper, zinc, selenium, and antimony in soil method blanks. These data were
considered in the evaluation of the environmental data.

1.2 Evaluation of Sample Holding Times

Each analysis method specifies a maximum length of time for which a

i sample may be held between collection and analysis, or between collection,
preparation and analysis. These holding times must be met to ensure the
integrity of the sample for the specified analysis. The results of the holding
time evaluations are discussed in the following paragraphs, by analysis type.

1Volatiles
I EPA Method 8240, GC/MS for analysis of volatile compounds, specifies a

maximum holding time of 14 days from collection. Of the 84 samples analyzed

for volatiles, the holding times for 4 samples (SB-1-1-8, SB-11-9, SB-I-i-I0,
SB-1-2-1) were exceeded by 10 hours. This is not expected to compromise the
integrity of the environmental data.

I-9



Semi-Vol atiles

EPA Method 8270, GC/MS for analysis of semi-volatile compounds, specifies
a maximum holding time of 14 days from collection of sample to preparation of
the extract and 40 days from preparation of the extract to analysis of the
extract. Of the'19 samples analyzed for semivolatiles, holding times for both
extraction and analyses were met.

Inorqanics

EPAMethods for the analysis of metals specify a 28 day holding time for
the analysis of mercury, and a 6 month holding time for the analysis of other
analytes. Of the 81 samples analyzed for metals, all holding times were met.

1.3 Field QA/QC Results

Field QA/QC procedures consisted of collecting and analyzing field
blanks, bailer washes, and field replicates. These samples are intended as
QA/QC checks on the integrity of sample collection and handling procedure and
bailer decontamination procedures. Collection procedures and result of
analyses are discussed below.

1.3.1 Field Blank and Bailer Wash Analyses

Field blank and bailer wash analyses are intended as QA/QC checks on the
integrity of handling procedures and bailer decontamination procedures. The
following discussions summarize the collection procedures for field blanks and

bailer wash samples and the results of the analyses of these samples. The
results of the field blank and bailer wash analyses are presented in Appendix H
'L-abLUItoJ- fAnlhI-tl vI I Ua1t -.

Field blanks were prepared prior to the collection of environmental
samples by pouring ultrapure (HPLC grade, deionized, double distilled) water
into laboratory prepared sample bottles. These sample bottles were then
handled in the same manner as environmental samples. Because field blanks
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accompany the environmental sample from the field to the laboratory, they are

used to indicate the presence of external contaminants that may have been

introduced into samples during collection and shipment.

Bailer wash samples were collected during the sampling day by pouring

ultrapure water into a clean bailer and then dispensing it into sample bottles.

Analyses of bailer washes are used to evaluate the adequacy of bailer decon-

tamination procedures in preventing cross-contamination of samples between

wells.

Vol atiles

Methylene chloride and acetone were detected in trace quantities in field

blanks and bailer wash samples. In each instance, comparable quantities of

these compounds were found in the corresponding method blank. Therefore, the

presence of these compounds is attributed to low-level laboratory contamina-

tion. No other volatile compounds were detected in the field blanks and bailer

wash samples, indicating that handling procedures in the field did not result

in contamination of sample with volatile compounds.

Semi-Volatiles

Bis(2-ethylhexyl) phthalate and di-n-butylphthalate were detected in 2

field blanks. Bis(2-ethylhexyl) phthalate was detected in one of the corres-

ponding methods blanks at a comparable concentration. The presence of these

compounds, common plasticizers, is attributed to contamination in either the

laboratory or in the field.

Inorganics and Petroleum HydrocarbonsI
I

Copper, zinc, chromium, antimony and petroleum hydrocarbons were detected

in trace quantities in field blanks and bailer wash samples. In each instance,

comparable quantities of one or more of copper, zinc, and chromium were found

in the corresponding method blank, and all occurrences in the field QA samples

were at comparable levels. Therefore, the presence of these compounds is

I-IIi
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T
attributed to low-level laboratory contamination. Concentrations of petroleum

hydrocarbons in the field QA samples ranged from 0.4 mg/l to 1.4 mg/l, and were

not detected in any of the method blanks. The source of these petroleum hydro-

carbons is attributed to ambient air contamination from nearby air traffic.

Antimony was detected in 3 field blanks at concentrations of 6 ug/l, 18 ug/l

and 200 ug/l, and was not detected in any of the corresponding method blanks.

- Antimony was not detected in any of the environmental (soil, sediment, or

groundwater) samples. The source of the antimony detected in the field blanks

is not known.

These evaluations of the analytes detected in field QA samples were used

in the evaluation of environmental samples. The concentrations of contaminants

detected were low and in most cases may be attributed to a known source. They

do not affect the usefulness of the environmental data. The QA/QC of the data

has shown that the data accurately represents the environmental samples

collected.

1.3.2 Field Replicate Results

Field replicates were obtained by collecting two separate samples from

the same monitoring station, attempting to hold all variables constant. Field

replicates therefore differ from laboratory duplicates, which are the same

sample split in two. Analytical results of field replicates are used to

evaluate the precision of field sampling procedure as well as laboratory

procedures. As such, these results are not expected to be identical because of

the number of independent variables involved. However, results should not vary

widely. The results of field replicate analyses are presented in Appendix H

j(Laboratory Analytical Data), and discussed below.

SVolIat ies>

Ten pairs of field replicate soil samples were analyzed for volatile
organics. Replicate analyses are generally in good agreement, however,

significant difference in acetone concentration were found in 3 replicate

pairs. Acetone concentrations in these samples are being attributed to

1 1-12
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air-borne contamination, at the collection site, by airborne acetone. This

hypothesis is supported by the field notations of a steel finishing plant

approximately 0.25 miles from the site, that was blasting and painting steel

beams during the period that samples were collected. Also, the wind direction

j during this time was from the steel plant toward the site. Acetone, as a very

volatile component of paint, could easily be transported over this distance and

I deposited in varying concentrations (depending on the ambient air load) during

sampling operation. Poor agreement between replicates for this analyte is also

attributed to the difficulty in precisely splitting an inhomogeneous sample.

}V Semi-Volatiles

Two pairs of field replicate soil samples were analyzed for semi-volatile

organic compounds. The differences in concentrations of bis (2-ethylhexyl)

phthalate (approximately a factor of 2) are attributed to the inhomogeneity of

the samples.

Inorqanics and Petroleum Hydrocarbons

Ten pairs of field replicate soil samples were analyzed for concen-

trations of metals and petroleum hydrocarbons. The replicate analyses agree

well, with only insignificant variations found within replicate pairs. These

minor variations are attributed to sample inhomogeneity.

Overall, the results of field replicate analyses showed good reproduci-

bility, and indicate good QA/QC procedures associated with field sampling

Itechniques.

2. SECONDARY LABORATORY RESULTS
I

2.1 Analysis of Replicate Samples Sent to Two LaboratoriesI
Ten percent of the environmental samples collected were replicated and

Isent to a second laboratory. These samples were analyzed for the same con-

stituents the primary laboratory performed. Analyses of replicate samples that

11-13
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I
were sent to the two different labs were evaluated by comparing all analytical

results between the two labs for each sample. This evaluation serves as an

additional check on the precision and accuracy of the analyses. These com-

parisons are discussed below, by analyte group.

Volatiles

Good agreement was found between the data from the two laboratories on

all but three volatile organic compounds (methylene chloride, acetone, and

2-butanone). Analyses of these compounds are discussed in the following

-paragraphs.

The disagreements in methylene chloride concentrations are attributed to

laboratory contamination. This is supported by the fact that in all cases but

one, methylene chloride was found by only one of the laboratories, and in each

of these instances it was also found in that laboratory's method blank.

The disagreements in concentrations of 2-butanone are also attributed to

laboratory contamination. This is supported by the fact that in all cases

2-butanone was found by only one of the laboratories, and in each of these

instances it was also found in that laboratory's method blank.

The disagreement in concentrations of acetone are not as well defined.

Sufficient data to define the problem is not available, however a likely

Ihypothesis may be put forward regarding the source of the disagreement: random

contamination, at the collection site, by airborne acetone. This hypothesis is

supported by the field notations of a steel finishing plant approximately 0.25

miles from the site, that was blasting and painting steel beams during the

period that samples were collected, and that wind direction during this time

I was from the steel plant toward the site. Acetone, as a very volatile com-

ponent of paint, could easily be air transported over this distance and

Ideposited in varying concentrations (depending on the ambient air load) during
sampling operation. This hypothesis explains why there is disagreement between

I the laboratory data on acetone analysis:
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Sample Primary Lab Analysis Secondary Lab Analysis

SB-1-2-3 120 ug/kg ND

SB-5-1-5 ND 1330 ug/kg

SB-1-5-4 160 ug/kg 925 ug/kg

SB-2-2-2 290 ug/kg ND

MW-6-1-1 ND 1060 ug/kg (J)*

Acetone is commonly used in the laboratory for extraction of organics.

- ~ The presence of acetone in the environmental samples and the variations in

concentrations between laboratories can also be attributed to laboratory

contamination.

Semi -Vol ati 1 es
I'

Good agreement was found between the laboratory analyses for semi-

volatiles in all but one sample (SB-5-1-5). In this sample, pentachlorophenol

was detected in one laboratory below the detection limit of the other labor-

atory. Also in this sample, bis (2-ethylhexyl) phthalate was detected at a

Iconcentration significantly higher than the other laboratory (920 ug/kg versus

67 ug/kg). However, the laboratory measuring the higher concentration of this

compound also detected the compound in its method blank at a similar concen-

tration (980 ug/kg.)

Inorqanics and Petroleum Hydrocarbons

IIn general, good agreement was found between the laboratory analyses for

inorganics and petroleum hydrocarbons. Minor differences (differences of

Japproximately a factor of 2) between concentrations of metals and petroleum
hydrocarbons in soil samples are attributed to sample inhomogeneity. This

I sample inhomogeneity is a frequent occurrence in collecting replicate samples

of a matrix as typically inhomogeneous as soils.

I
* Analyte was detected at a concentration greater than the Method Detection

Limit, but less than the Sample Detection Limit.
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2.2 Evaluation of Secondary Lab Sample Holding Times

iL Volatiles

I EPA Method 8240, GC/MS for analysis of voltatile compounds, specifies a

maximum holding time of 14 days from collection. Of the 9 replicate samples

analyzed by the secondary laboratory for volatiles, all holding times were

missed by 44 to 69 days. This may compromise the integrity of the environmen-

tal data from these analyses. This in no way reflects the quality of the data

received from the primary laboratory.

-- Semi-Volatiles

EPA Method 8270, GC/MS for analysis of semi-volatile compounds, specifies

a maximum holding time of 14 days from collection of sample to preparation of

the extract and 40 days from preparations of the extract to analysis of the

extract. Insufficient data is available to determine if the extractions for

the 2 replicate samples analyzed by the secondary laboratory for semi-volatiles

were completed within the specified holding time, however the samples missed

the maximum total holding time (54 days) by 19 and 23 days. This may com-

Ipromise the integrity of the environmental data from these analyses. This in

now way reflects the quality of the data received from the primary laboratory.

Inorqanics

EPA Methods for the analysis of metals specify a 28 day holding time for

the analysis of mercury, and a 6 month holding time for the analysis of other

analytes. Of the 9 replicate samples analyzed by the secondary laboratory for

metals, all holding times were met.

3. QA/QC CONCLUSIONS

The following conclusions were made regarding the analytical data. These

conclusions were based on a thorough review of the QA/QC procedures conducted

by both laboratory and field personnel.
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e Evaluation and review of the laboratory QA/QC samples and field QA/QC
samples indicates that the data accurately represents the environmen-
tal samples collected. Concentrations of contaminants detected in
laboratory and field QA/QC samples were low and can be attributed to a
known source. They do not affect the usefulness of the environmental
data.

* Results of field replicate analyses showed good reproducibility and
indicate good QA/QC procedures associated with field sampling techni-
ques.

* Acetone concentrations detected in both soil and groundwater samples
are considered to not be environmentally significant and are not
attributed to past or present activities conducted at the Base.
Detection of acetone in environmental samples was attributed to
laboratory contamination and/or nearby painting activities at the
Base. This was considered in the evaluation of the environmental
data.

* Bis-(2-ethylhexyl) phthalate, di-n-octylphthalate, di-n-butyl phtha-
late, methylene chloride, and 2-butanone were also attributed to
laboratory or field contamination and are considered to not be
environmentally significant. This was considered in the evaluation of
the environmental data.

* Small amounts of petroleum hydrocarbons were attributed to nearby air
traffic. Concentrations of these compounds, detected in field blanks
or bailer washes, were considered in the evaluation of the environmen-
tal data.

* Small amounts of metals (copper, zinc, chromium, and antimony)
detected in soil and groundwater samples were attributed to laboratory
contamination. Concentrations of these inorganic compounds detected
in method blanks, field blanks, and/or bailer washes, were considered
in the evaluation of the environmental data.

e Replicate samples sent to the secondary laboratory exceeded analysis
holding times. Therefore, these results were not included with
results of environmental samples from the primary laboratory.

K
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APPENDIX

Matrix Spike/Matrix Spike Duplicate Report

parts per billion (ug/L) U/L

Spike Sample MS MSD %
Sample Analyte Added Result Result Rec Result Rec RPD RPD REC

1 Silver 50. 1. U 54. 108. 52. 104. 4. 15 82-116
1 Beryllium 50. 1. U 50. 100. 50. 100. 0. 14 75-111
1 Cadmium 50. 1. U 52. 105. 51. 102. 3. 10 78-117
1 Chromium 50. 1. U 55. B 108. 54. B 107. 1. 24 68-127
1 Copper 50. 8. B 60. B 105. 59. B 102. 3. 14 70-123
1 Lead 100. 10. U 100. 102. 99. 99. 3. 21 59-132
1 Nickel 100. 2. U 100. 104. 100. 101. 3. 14 72-122
1 Zinc 50. 2. B 61. B 117. 53. B 102, 14. 24 67-121
2 Thallium 25. 5. U 25. 100 25. 100. 0. NE NE
3 Mercury 10. 1. U 10. 96. 10. 96. 0. NE NE
3 Selenium 20. 5. U 23. 115. 23. 115. 0. NE NE
7 Arsenic 20. 5. U 19. 95. 20. 100. 5. NE NE
7 Mercury 10. 1. U 9. 92. 9. 92. 0. NE NE
9 0 & G 0.5 0.4 0.8 91. 0.8 87. 4. NE NE
9 0 & G 0.5 0.4 0.8 91. 0.7 87. 4. NE NE
8 Silver 50. 1. U 53. 105. 54. 109. 4. 15 82-116
8 Beryllium 50. 1. U 50. 100. 50. 100. 0. 14 75-111
8 Cadmium 50. 1. U 52. 104. 54. 109. 5. 10 78-117
8 Chromium 50. 1. U 51. 103. 52. 104. 1. 24 68-127
8 Copper 50. 7. 57. 100. 59. 103. 3. 14 70-123
8 Lead 50. 10. U 53. 106. 53. 106. 0. 21 59-132
8 Nickel 50. 2. U 50. 100. 52. 104. 4. 14 72-122
8 Zinc 50. 2. B 56. B 109. 57. B 111. 3. 24 67-121
10 Arsenic 20. 5. U 16. 80. 16. 80. 0. NE NE
10 Selenium 20. 5. U 20. 100. 20. 100. 0. NE NE
i 0 Mercury 10. 1. U 10. 98. 10. 102. 4. NE NE
8 Antimony 50. 5. U 51. 99. 52. 100. 1. NE NE
9 Thallium 25. 5. U 23. 93. 22. 91. 2. NE NE

12 Mercury 10. 1. U 10. 98. 10. 100. 2.0 NE NE
12 Arsenic 20. 5. U 20. 100. 21. 105. 5. NE NE
12 Selenium 20. 5. U 22. 110. 20. 100. 10. NE NE

ii ' This repont is subrmted for the excluse use of the person, partnership, or cororat ion to whom it is addressed. Subsequent use of the name of this company or any
member of its staff.n connectin with the advertising or sale of any product or process wilt be granted only on contact. This company accepts no responibility except
fort he due performance of inspection and/or analysis in good faith and acconing to the rules of the trade and of soence.



]Laucks
Testing Laboratories, Inc. Certificate
940 South HameySt.. SeattleWashington 98108 (206)767-5060

Chemistr.y Miacbiok and Technical Services

parts per billion (uq/L) uI/L
QC Limits

Spike Sample MS % MSD %
Sample Analyte Added Result Result Rec Result Rec RPD RPD REC

12 0 & G 0.8 0.9 1.7 98. 1.6 93. 5. NE NE
13 Selenium 20. 5. U 20. 100. 20. 100. 0. NE NE
13 Arsenic 20. 5. U 18. 90. 19. 95. 5. NE NE
17 0 & G 0.9 0.7 1.9 128. 1.9 137. 7. NE NE
13 Thallium 25. 5. U 14. 59. 14. 56. 5. NE NE
18 Mercury 10. 1. U 9. 94. 10. 96. 2.1 NE N.E
19 Silver* 50. 1. U 48. 96. 40. 100. 4. 15 82-116
19 Beryllium 50. 1. U 53. 105. 53. 106. 1. 14 75-111
19 Cadmium 50. 1. U 48. 96. 52. 105. 9. 10 78-117
19 Chromium 50. 12. 63. 102. 65. 106. 4. 24. 68-127
19 Copper 50. 12. B 62. B 101. 65.B 106. 5. 14 70-123+
19 Lead 50. 13. 60 94. 63. 101. 7. 21 59-122
19 Nickel 50. 24. 76. 105. 73. 99. 6. 14 72-122
19 Zinc 50. 350.B 400B 98. 400.B 113. 14. 24. 67-121
19 Antimony 50. 5. U 23. 46. 21. 43. 7. NE NE

MS = Matrix Spike Rec = Recovery
MSD = Matrix Spike Duplicate RPD = Relative Percent Difference
NE = None Established

i

Thsropon is submwaid lot the exclusive use of the person. purtnership. of orpation to whom it is addesed. Subsequent uff. of th, namne of this company oranyn of its staff in connection wit the advtiiising 0 sae of any oduct or process wif be granted only On convacl. This compny accet no responsblity except
for the duep Wor ance o inspection andlor analysis in good faith and according to the rules of the trade and of so edne.
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APPENDIX

Matrix Spike/Duplicate Spike Quality Control

Organics

Reported below are the results of additional. QC compounds utilized in the analysis
! of organic compounds. Compounds of interest are spiked into two additional sample

aliquots prior to extraction and/or analysis to monitor for matrix effects, sample
processing errors, and to calculate percent recoveries of compunds of interest

- and relative error in the analysis. The control limits represent the 95% confi-
dence interval established in the laboratory through repetitive analysis of these
sample types.

ug/L ug/L

Conc Conc Conc % Conc % RPD REC
Compound Spike Samp MS REC MSD REC RPD Limit Limit

Sample Number 1

1,1-Dichloroethene 50. 0. 64.3 129. 56.3 113. 13. 14 61-145
Trichloroethene 50. 0. 57.2 114. 56.2 112. 1.8 14 71-120
Chlorobenzene 50. 0. 51.7 103. 49.8 99.6 3.4 13 75-130
Toluene 50. 0. 51.8 104. 52.3 105. -1.0 13 76-125
Benzene 50. 0. 54.2 108. 56.0 112. -3.6 11 76-127

Sample Number 7

l ,1-Dichloroethene 50. 0. 46.6 93.2 48.1 96.2 -3.2 14 61-145
Trichloroethene 50. 0. 55.6 111. 57.6 115. -3.5 14 71-120
Chlorobenzene 50. 0. 49.7 99.4 51.0 102. -2.6 13 75-130
Toluene 50. 0. 51.7 103. 51.6 103. 0. 13 76-125
Benzene 50. 0. 54.9 110. 54.7 109. 0.9 11 76-127

I Sample Number 10

1,1-Dichloroethene 50. 0. 45.9 91.8 49.1 98.2 -6.7 14 61-145
Trichloroethene 50. 0. 45.9 91.8 48.7 97.4 -5.9 14 71-120
Chlorobenzene 50. 0. 45.6 91.2 48.0 96.0 -5.1 13 75-130
Toluene 50. 0. 50.6 101. 52.0 104. -2.9 13 76-125
Benzene 50. 0. 44.5 89.0 45.3 90.6 -1.8 11 76-127I
S This report is subnmittd to( the exclusie use of the peirson, parnership. ( owpoation to whom it is a:dr eed. SuiWu Ke nt use of the name of this company of any

ffm mb of its staff in Connection with Me adve nsing at sale of any product or process will be grant d onty on contact. This company accpts no responsiblty except
for the due performance of inspection arW/ anatysis in good faith and accorling to the tle of t traid and of soence.
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Key

Conc = Concentration MSD = Matrix Spike Duplicate
Samp = Sample REC = Recovery
MS = Matrix Spike RPO = Relative Percent Difference
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for the due pernance of inspectn andlor analysis in good ath and accorhdng to the rulee of the trade and of goence.
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APPENDIX

Surrogate Recovery Quality Control Report

Attached are surrogate (chemically similar) compounds utilized in the analysis
of organic compounds. The surrogates are added to every sample prior to extraction
and analysis to monitor for matrix effects, purging efficiency, and sample
processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

I
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S2--Flun- 'biphen-y1 S 43 - U
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d14-p- Terphenyl 10:5 33- 141
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.302 No. :39: DATE: 00/02/87

Sampla~ No. Mo ?'atrit: WA~TER flnaiysis; M3-ABIN

3rrcgate Per~enrL Control
Cop oPnC r Recoverv Coammen t Limi ts

2-ivrohao 55 21 -I)

05-Phenol 39 10-94
2-Bramophaninl ?7 40 -107

dM-Mitrocbenzene 72 35 !K1.1
2--Flucrobioheny1 67 43-116

U1-f~oene8 1 62 - 127
2.1.6-Triromophencl 84 10 - 1M3
dI-p-Terpheny1 89 :33 - 141

Sample No. 11 Matrix: 'WATER Analysis: MS--ABN

SutrrogatePrcn Contral3
Compoun Lfl covery Comment Limits

2-Fl uaraphancl 51 21 - 10)
C5pnlI 35 o 1- 94
2-E'rociophenol 0 40 - 107
dS-Natrobenzene 70 35 - 114
2-Ctornbi phenyl 72 43 -116
d10-Azcobenzeoe 68 62 - 127
2. 4,6-Tribromophenol 67 10 - 123
d14-p--Terphenyl 83 33 - 141



JOB No. 3893 DATE: 06/19/87

I.Sample No. 80611MPPWLT Matrix: WATER Analysis: MS-A8N

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenor 49 21 - 100
d5-Phenol 35 10 - 94

=2-Bromophenol 106 40 - 107
d5-Nitrobenzene 65 35 - 114

" 2-Fluorobiphenyl 60 43 - 116
L dl0-Azobenzene 87 62 - 127
2.4.6-Tribromophenol 91 10 - 123

- d14-p-Terphenyl 96 33 - 141

Sample No. 13 Matrix: WATER Analysis: MS-A8N

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 41 21 - 100
d5-Phenol 34 10 - 94
2-Bromophenol 65 40 - 107

j-d5-Nitrobenzene 82 35 - 114
L 2-Fluorobiphenyl 82 43 - 116

dlO-Azobenzene 101 62 - 127
I- 2.4.6-Tribromophenol 89 10 - 123

d14-p-Terphenyl 79 33 - 141

Sample No. 14 Matrix: WATER Analysis: MS-A8N

Surrogate Percent Control
Compound Racovery Comment Limits

2-Fluorophenol 33 21 - 100
d5-Phenol 24 10 - 94
2-BromophenoT 81 40 - 107
d5-Nitrobenzene 73 35 - 114
2-Fluorobiphenyl.. 63 43 - 116

I dlO-Azobenzene. 87 62 - 127
2.4.6-Tribromophanol 99 10 - 123
d14-p-Terphenyl 81 33 - 141

I

U

I
I
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Sample No. 18 Matrix: WATER Analysis: MS-ABN

Surrogate Percent Control

Compound Recovery Comment Limits

2-Fluorophenol 40 21 - 100
d5-Phenol 33 10 - 94
2-8romophenol 99 40 - 107

d5-Nitrobenzene" 75 35 - 114

2-Fluorobiphenyl 65 43 - 116
dlO-Azobenzene 87 62 - 127

2.4.6-Tribromophenol 120 10 - 123

d14-p-Terphenyl 66 33 - 141

Sample No. 19 Matrix: WATER Analysis: MS-ABN

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 33 21 - 100
d5-Phenol 25 10 - 94

2-Bromophenol 55 40 - 107

d5-Nitrobenzene 87 35 - 114

2-Fluorobiphenyl 87 43 - 116
dl0-Azobenzene 115 62 - 127

2.4.6-Tribromophenol 87 10 - 123
d14-p-Terphenyl 65 33 - 141

Sample No. 19 Matrix: WATER Analysis: MS-ABN

Surrogate Percent Control

Compound Recovery Comment Limits

I
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JOB No. 3893 DATE: 06/05/87

Sample No. 5 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 91 86 - 115
d4-1.2-Dichloroethane 95 76 - 114
d8-Toluene 111 88 - 110

Sample No. 6 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 92 86 - 115
d4-1.2-Dichloroethane 94 76 - 114
d8-Toluene 108 88 - 110

Sample No. 7 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control

" Compound Recovery Comment Limits

p-Bromofluorobenzene 90 86 - 115
d4-1.2-Dichloroethane 91 76 - 114
d8-Toluene 102 88 - 110

Sample No. 8 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 91 86 - 115
d4-1.2-Dichloroethane 94 76 - 114

j d8-Toluene 103 88 - 110

D: Persistently poor surrogate and spike recoveries signal a laboratory

problem and the need for re-extraction and re-analysis. However,
occasional outliers are regarded as anomolies and, in this case, re-
analysis was not deemed necessary because other indicators were in
control.



Sample No. 9 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 91 86 - 115
d4-1.2-Dichloroethane 92 76 - 114
d8-Toluene 109 88 - 110

Sample No. 1OMSD Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 90 86 - 115
d4-1.2-Oichloroethane 114 76 - 114

d8Tlee90 88 - 110

Sample No. 10 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 87 86 - 115
d4-1.2-Oichloroathane 94 76 - 114
d8-Tol uene 112 88 - 110

Sample No. lOMS Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 91 86 - 115
d4-1.2-Dichloroethane 108 76 - 114
d8-Toluene 113 1)88 - 110

D: Persistently poor surrogate and spike recoveries signal a laboratory
problem and the need for re-extraction and re-analysis. However,
occasional. outliers are regarded as anomolies and, in this case,
re-analysis was not deemed necassary because other indicators were
in control.



I
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JOB No. 3893 DATE: 06/05/87

Sample No. 11 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 95 86 - 115

d4-1.2-Dichloroethane 97 76 - 114

d8-Toluene 101 88 - 110

Sample No. 12 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control

I Compound Recovery Comment Limits

p-Bromofluorobenzene 97 86 - 115

d4-1.2-Oichloroethane 98 76 - 114

- d8-Toluene 102 88 - 110

Sample No. 0526VW8S1 Matrix: WATER Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 95 86 - 115

d4-1.2-Oichloroethane 95 76 - 114

I d8-Toluene 98 88 - 110

I
I

I
I
I
.3
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JO N'- 3°°-3 DATE: 07/01/87
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Sample No. 0517W8J1 Matrix: WATER Analysis: MS-VOA

ISurrogate Percent Control
Compound Recovery Comment Limits

Sp-8romofluorobenzene 89 86 - 115
d4-1.2-Dichloroethane 98 76 - 114
d8-Toluene 107 88 - 110

9a



,-C8 No. 38930 OATE: 06/01/87

Sample .c. M Matrix: WATER Analysis: PESI

Surrogate Percen: Control

Ccmccuna Recovery Ccmment ,iits

.u=yicnicrenca !14 24 - 150
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Samole No. 0527PW8 atrix: WATER Analysis: PEST

Surrogate Percent Control

Compound Recovery Comment Limits
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52 43 - 118

1*)

I1

- V - - - -



.-n.c 12. S., MAr;x: , ,.,. , - ,,,, ,

L ".'n

ocv V. i

Pecn IV ni.

I

cm.0 u Recovery- :
'-
nt %-. a -I. .. ..

I1 11
I9



Testing Laboratories, 1. Certfiate
940 South H-ameySt-Seattle.Washington98108 (206)767-5060

Chemistry MkmrAdogy andi Technical Services

TO: Science Applications International Corporation .

LABORATORY 1.0. NO.: 3893-VFB
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER FIELD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloroimethane 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Bromomthane 10. U ug/L 10. N/A 6/05/81 N/A EP 624
Vinyl Chloride 10. U ug/L 10. - N/A 6/05/87 N/A EP 624
Chloroethane 10. U ug/L. 10. N/A 6/05/87 N/A EP 624
Methylene Chloride 3. J ug/L 5. N/A 6/05/87 N/A EP 624
Acrolein 10. U ug/L 10. N/A 6/05/81 N/A EP,624
*Acetone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Acrylonitrile 10. U ug/L 10. N/A 6/05/81 N/A EP 624
*Carbon Disulfide 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1.1-Dichloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1,1-Dichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
trans-I ,2-Dichloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Chloroform 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*2..Butanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
1,2-Dichiaroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1,1,1-Trichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Carbon Tetrachloride 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*Vinyl Acetate 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Bromodichloromethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1.2-Olchloropropane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Trlchloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Benzene 5. U ug/L 5. N/A 6/05/87 .N/A EP 624
Chlorodibromoiuethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624

1,1,2-Trichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624

Thlil tePor is Submitted for the exclusive use of the persont. partnership, or oxoon to whom it is addread. Sdeequent w o4 the namle o4 this company Or any
member of its staff in connection witte advertising or safe of any product or procee will be graned only on conflct. Thi conaeny accepts no teeporisigty except
for the due perlarmnic of inspection and/or ana4ysia in good faith and according to the rulees of the trade and of sawica.



Testing Laboratories, Inc. Certificate
940 South HareySt. SeattleWashington 98108 (206)767-5060

Ch isnry. MkTbOgy and Technical Services

TO: Science Applications International Corporation

f LABORATORY I.D. NO.: 3893-VFB

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER FIELD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Bromoform 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*4-Methyl-2-pentanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
*2-Hexanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624

1,1,2,2-Tetrachloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Tetrachloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Toluene 5. U ug/L 5. N/A 6/05/87 N/A EP 624

Chlorobenzene 5. u ug/L 5. N/A 6/05/87 N/A EP 624
trans-1,3-Dichloropropene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Ethylbenzene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
cis-1,3-Dichloropropene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*Styrene 5. U ug/L 5. N/A 6/05/87 N/A EP 6241*Total Xylenes 5. U ug/L 5. N/A 6/05/87 N/A EP 624

*Additional compounds from the EPA's Hazardous Substances List.

Thsreprt s sijbritted ltr the exClusug use of the prson. panlflommp. or orw~ation to w~o it is addressed. S&wesquont use of the namne of this cornmen or any
murof 0its staff n connection wt t adveoti o we of sn oduct or proce w be granted on on conwact. This conpany accepts no iponietWity exc@p
ko th due perfornace of inspection adnt/oe m alns good f&sth and acc--odn to thef nes ot the trad and of anc.

i



Lauck&s
Testing Laboatories, Inc. Certificate
940 South Hamey St.t eatle.Washington 98108 (206)767-5060

Cheismry Mrmbog and Technical Services

I

APPENDIX

Method Blank Summary

Blank Name Sample Numbers Analyte Result Units

BO528HGWO1 11 - 12 Mercury 1. U ug/L
B0528HGW02 11 - 12 Mercury 1. U ug/L
B05271CP01 11 - 12 Antimony 5. U ug/L
B0527GF01 11 - 12 Thallium 5. U ug/L
BO602HYWO1 11 - 12 Arsenic 5. U ug/L
BO602HWO1 11 - 12 Selenium 5. U ug/L
BO6O5HY.WO1 13 - 19 Selenium 5. U ug/L
BO605HY.WO1 13 - 19 Arsenic 5. U ug/L
BO612ICPWO1 13 - 19 Silver 1. U ug/L
BO612ICPWO1 13 - 19 Beryllium 1. U ug/L
BO612ICPWO1 13 - 19 Cadmium 1. U ug/L
BO612ICPWO1 13 - 19 Chromium 1. U ug/L
BO612ICPWO1 13 - 19 Copper 2. ug/L
BO612ICPWO1 13 - 19 Lead 10. U ug/L
BO612ICPWO1 13 - 19 Nickel 2. U ug/L
BO612ICPWO1 13 - 19 Zinc 11. ug/L
BO612ICPWO2. 13 - 19 Silver 1. U ug/L
BO612ICPWO2 13 - 19 Beryllium 1. U ug/L
BO612ICPWO2 13 - 19 Cadmium 1. U ug/L
BO612ICPWO2 13 - 19 Chromium 1. U ug/L
BO612ICPWO2 13 - 19- Copper 1. ug/L
80612ICPW02 13 - 19 Lead 10. U ug/L
BO612ICPWO2 13 - 19 Nickel 2. U ug/L

eoThis 19~ S UbMtle for the OXCIUS"r use of the perso. partnership. or corwoation to whort it is sddreeeaed. stequrit us. oi the name of this compsny or any
ofmorie 6 its statt in conncton witht advenung or salt of any product or procees i be granted only on contact. Thie company accepts no respons ty except

o the due Wformance of Inspectwion and/or anaywae in good faith and accoding to the rwe of the fade and of scence.

I



<Laucks
estgLaboratoris, htc.

.940 South Harney Street. Seattle.Washington 98108 (206)767-5060

Chemisr.i. c gy and Technical ServcesU,

Blank Name Sample Numbers Analyte Result Units

B0612ICPWO2 13 - 19 Zinc 3. ug/L
j BO612ICPWO2 13 - 19 Antimony 5. U ug/L
! BO617HGWO1 13 - 19 Mercury 1. U ug/L

BO617HGWO2 13 - 19 Mercury 1. U ug/L
BO612GFWO1 13 - 19 Thallium 5. U ug/LI BO521HGWO1 8 - 10 Mercury 1. U ug/L
BO521HGWO2 8 - 10 Mercury 1. U ug/L
BO520HYWO1 8 - 10 Selenium 5. U ug/L
BO520HYWO1 8 - 10 Arsenic 5. U ug/L
B05271CP02 8 - 12 Antimony 5. U ug/L
B0527GF02 8 - 12 Thallium 5. U ug/L

I B518ICPWO1 1 - 7 Silver 1. U ug/L
L BO518ICPWO1 1 - 7 Beryllium 1. U ug/L

BO518ICPWO1 1 - 7 Cadmium 1. U ug/L
BO518ICPWO1 1 - 7 Chromium 2. ug/L

[ BO518ICPWO1 1 - 7 Copper 2. ug/L
BO518ICPWO1 1 - 7 Lead 10. U ug/L
BO518ICPWO1 1 - 7 Nickel 2. U ug/L
BO518ICPWO1 1 - 7 Zinc 3. ug/L
BO527ICPWO1 8 - 12 Silver 1. U ug/L
B05271CPW01 8 - 12 Beryllium 1. U ug/L
BO527ICPWO1 8 - 12 Cadmium 1. U ug/L

- BO527ICPWO1 8 - 12 Chromium 1. U ug/L
BO5271CPWO1 8 - 12 Copper 1. U ug/L
BO527ICPWO1 8 - 12 Lead 10. U ug/L
805271CPW01 8 - 12 Nickel 2. U ug/L
BO527ICPWO1 8 - 12 Zinc 1. ug/L
BO520HGWO1 1 - 7 Mercury 1. U ug/L
BO520HGWO2 1 - 7 Mercury 1. U ug/L
BO518HYWO1 1 - 7 Selenium 5. U ug/L
BO519HYWO1 I - 7 Arsenic 5. U ug/L

I BO518ICP01 1 - 12 Antimony 5. U ug/L
BO611GFO1 1 - 7 Thallium 5. U ug/L

I
I
INet 30 Days

The solo liability of these laboratories for these sonces, including claims for negligence, strict hability in tort or warranty, shall
not exceed the amount of Itis invoice. Samples may be discarded ahler analysis unless otherwise requested,



Testing Laboratories, Inc. Certificate
940 South Hamey St. SeatilfWashington 98108. (206)767-5060

Chyist'. Micbiofk. and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0514VWBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT:. N/A
SAMPLE MATRIX: WATER METHOD BLANK }

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Bromomethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Vinyl Chloride 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Chloroethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Methylene Chloride 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Acrolein 10. U ug/L 10. N/A 5/14/87 N/A EP 624
"Acetone 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Acrylonitrile 10. U ug/L 10. N/A 5/14/87 N/A EP 624
"Carbon Disulfide 5. U ug/L 5. N/A 5/14/87 N/A EP 624
1,1-*ichloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
1,1-Dichloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
trans-1,2-Dichloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Chloroform 5. U ug/L 5. N/A 5/14/87 N/A EP 624

*2-Butanone 10. U ug/L 10. N/A 5/14/87 N/A EP 624
1,2-Dichloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
1,1,1-Trichloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Carbon Tetrachloride 5. U ug/L 5. N/A 5/14/87 N/A EP 624
*Vinyl Acetate 10. U ug/L 10. N/A 5/14/87 N/A EP 624
Bromodichloromethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
1.2-Dichloropropane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Trichloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Benzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Chlorodibromomethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624
1,1,2-Trichloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

I
This report ts jubrryted for the excIuSe us* 04 the person. partneor ip. or corporation to whom K is addressed. Subsequent use of the name o4 this company or any

rne w of itsstaff in connection with te advrMsing or sale of any product or process will be ranted only on contact. This company accept no rseponshmity except
for the due pefomance of inspectn ad/or anatyw in good ftath d &coonl to the rulw o the trade and of sance.
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qLauck
- Testing Laboratories, Inc. Ceficate

940 South Hamey St. SeattIeWashingion 98108 (206)767-5060

Chemistry Mcmbiobo and Techia -Seices

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0514VWBSI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

I Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared AnaTyzed

2-Chloroethyl vinyl ether 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Bromoform 5. U ug/L 5. N/A 5/14/87 N/A EP 624
*4-Methyl-2-pentanone 10. U ug/L 10. N/A 5/14/87 N/A EP 624

* *2-Hexanone 10. U ug/L 10. N/A 5/14/87 N/A EP 624

1,1,2,2-Tetrachloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Tetrachloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Toluene, 5. Ll ug/L 5. N/A 5/14/87 N/A EP 624

Chlorobenzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

trans-1,3-Dichloropropene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Ethylbenzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

cis-1,3-Dichloropropene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

*Styrene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

* *Total Xylenes 5. U ug/L 5. N/A 5/14/87 N/A EP 624

1

1

j "Additional coiapounds from the EPA's Hazardous Substances List.

I
0 This rePon is submitt d fto the excusw. use of the person. pannership. or corporation to whom it is addressed. Substequent use of the name ot this company of any

member of its staff in connection with te advertising or sale of any product or process wig be gantsd only on contact. Thi company accepts no rohponslity except
for the due pWomiance of inspection andor analysi in good faith and according to the rulee of tho'trade and ot soence.

I



Testing Laboratories, Inc. Certificate
940 South Hamey St. SeattljeWashington98108 (206)767-5060

Chemisy M iccb w. and Te hnicaI Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0514VWBJI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method

Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624

Bromomethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624

Vinyl Chloride 10. U ug/L 10. N/A 5/14/87 N/A EP 624

Chloroethane 10. U ug/L 10. N/A 5/14/87 N/A EP 624

Methylene Chloride 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Acrolein 10. U ug/L 10. N/A 5/14/87 N/A EP 624

*Acetone 10. ti ug/L 10. N/A 5/14/87 N/A EP 624
Acrylonitrile 10. U ug/L 10. N/A 5/14/87 N/A EP 624
*Carbon Disulfide 5. U ug/L 5. N/A 5/14/87 N/A EP 624

1,1-Oichlorioethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

1,1-Dichlo,.oethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

trans-1,2-Dichloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Chlorofor. 5. U ug/L 5. N/A 5/14/87 N/A EP 624

*2-Butancne 10. U ug/L 10. N/A 5/14/87 N/A EP 624

1,2-Dichloroethane 5. U ug/L 5. N/A 5/14/87 N/A4 EP 624

1,1,1-Tri!hloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Carbon Tetrachloride 5. U ug/L 5. N/A 5/14/87 N/A EP 624

*Vinyl Acetate 10. U ug/L 10. N/A 5/14/87 N/A EP 624

Bromodichloromethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

1,2-Dichloropropane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Trtchloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Benzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624

Chlorodibrmociethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

1,1,2-Trichloroethane 5. U ug/L 5. N/A 5/14/87 N/A EP 624

I

Teispmod ts Submed to( the exclusn. u"O of Vhe pirai. ~. or corpo to wiom it a d. S~mahut use of the nme 4 ths Macompany or any
of ats staN in Connecton with r4e advert*sN or $Wbe of any PMauca Vrpocees waM be gratted ofity wi cwfi5t This comAny aCOeW LFMr IW te0ihat xce

Vwf ue perfomim"of Inspection &idor anatyw in good NOt and accoadin so the ofle fth tvale wWd ot saucw.

; 02



Testing Laboxatories, Inc. Certificate
940 SouthHamney St-SeartteWashingtin 98108 (206)767-5060

I ChemisU-y ML-mbdo and Technical Series

TO: Science Applications International Corporation

t LABORATORY I.D. NO.: 3893-0514VWBJI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

7

2-Chloroethyl vinyl ether 5. U ug/L 5. N/A 5/14/87 N/A EP 624
- Bromoform 5. U ug/L 5. N/A 5/14/87 N/A EP 624

*4-Methyl-2-pentanone 10. U ug/L 10. N/A 5/14/87 N/A EP 624

*2-Hexanone 10. U ug/L 10. N/A 5/14/87 N/A EP 624
1,1,2,2-Tetrachioroethane 5. U ug/L 5 N/A 5/14/87 N/A EP 624

Tetrachloroethylene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Toluene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Chlorobenzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
trans-lI,3-Dichloropropene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
Ethylbenzene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
cis-1,3-Dichloropropene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
*Styrene 5. U ug/L 5. N/A 5/14/87 N/A EP 624
*Total Xylenes 5. U ug/L 5. N/A 5/14/87 N/A EP 624

I
I

*Additional compounds from the EPA's Hazardous Substances List.

I
Tu reort is subyrwed For the exckw#*~ use of the peimt phinership oe wwaon to whor 'iis adteeed. tsuent use of the nane of th',& Company or anyI~ ~~~~eb Of it 3stl in Coonwnectowth #10 advieilsing or Wae of any podut or proces wil be garod only on COMMac. This compay accept no reiPonaibdty excep
for the due performance of inspectio ai~or anaysi in good tmo, and scxoiding to tUe rulm of the ftad. and of aaenc.



Testing Laboratories, 1wc. Certificate
940 Soumth HameySt.SeartleWashington 98108 (206)767-5060

Chnmicxcrb&fog and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-0517VWBJI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A,
SAMPLE MATRIX: WATER METHOD BLANK

VOLATILE ORGANICS. (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chioromethane 10. U ug/L 10. N/A 5/17/87 N/A EP 624
Bromoiwethane 10. U ug/L 10. N/A 5/17/87 N/A EP 624
Vinyl Chloride 10. U ug/L 10. N/A 5/17/87 N/A EP 624

Chloroethane 10. U ug/L 10. N/A 5/17/87 N/A EP 624
Methylene Chloride 1. J ug/L 5. N/A 5/17/87 N/A EP 624
Acrolein 10. U ug/L 10. N/A 5/17/87 N/A EP 624
*Acetone 8. J ug/L 10. N/A 5/17/87 N/A EP 624
Acrylonitrile 10. U ug/L 10. N/A 5/17/87 N/A EP 624
*Carbon Disulfide 5. U ug/L 5. N/A 5/17/87 N/A EP 624
1,1-Dichloroethylene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
1,1-Dlchloroethane 5. U ug/L 5. N/A 5117/87 N/A EP 624
trans-i ,2-Dichloroethylene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Chloroform 5. U ug/L 5. N/A 5/17/87 N/A EP 624
42-8utanone 10. U ug/L 10. N/A 5/17/87 N/A EP 624
1,2-Dich~oroethane 5. U ug/L 5. N/A 5/17/87 N/A EP 624
1,1,1-Trlchloroethane 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Carbon Tetrachloride 5. U ug/L 54 N/A 5/17/87 N/A EP 624
*Vinyl Acetate 10. U ug/L 10. N/A 5/17/87 N/A EP 624
Bromodichloromethane 5. u ug/L 5. N/A 5/17/87 N/A EP 624
1,2-Dlchloropropane 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Trichloroethylene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Benzene 5. U- ug/L 5. N/A 5/17/87 N/A EP 624
Chlorodibromomethane 5. U ug/L 5. M/A 5/17/87 N/A EP 624
1.1.2-Trichloroethane 5. U ug/L 5. N/A 5/17/87 N/A EP 624

This feport is su6bnstd for thie exclusive use of the person. partnership or ooratson to whom it is addrooeed. Su.beequont tse of the namea of this company or any
morwof its staff in conncion anth' Vi~mweqiin or ule o1 any product or process will be graned onlyon convact. This company accepts no responsmbilty excep

fo th du performance of inspetion xndic analysis in good faith and according to the rules of ft trade and of sow"c.



L auck............
Testing Laboratories, Inc. Certificate
940 South HareySt. Seattle.Washington 98 108 (206)767-5060

Chemista. MkTobdogy and Technical Services

TO: Sciince Applications International Corporation

LABORATORY I.D. NO.: 3893-O517VWBJI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Bromoform 5. U ug/L 5. N/A 5/17/87 N/A EP 624
*4-Methyl-2-pentanone 10. U ug/L 10. N/A 5/17/87 N/A EP 624
*2-Hexanone 10. U ug/L 10. N/A 5/17/87 N/A EP 624
1,1,2,2-Tetrachloroethane 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Tetrachloroethylene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Toluene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Chlorebenzene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
trans-1,3-Dichloropropene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
Ethylbenzene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
cis-1,3-Dichloropropene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
*Styrene 5. U ug/L 5. N/A 5/17/87 N/A EP 624
*Total Xylenes 5. U ug/L 5. N/A 5/17/87 N/A EP 624

*Additional.compounds from the EPA's Hazardous Substances List.

This (epon is subfmned foi the excus!,ro use of the pers n. partnersip. o o moation to whom it is addireaed. St .te uent use of the nare of this compeny ot any
(I24 w of its staff in Co rnection wnith e adwvnsng or sale of any product p ocess wWi be granted only on contact. This company accepts no rponhabiity except
fo I* due pedornae of inspection mw or analysis in god faith and acco" to the tulee of the td and of $0,ce.



La u c k s .........................
Testing Lb oies, Inc. Certificate
940 Oouth HameySL SeaztdeWashington 981,08 (206)767-5060

Chemmrny Miiobiokgy andi Techncal Servies

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0526VWBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10. U ug/L 10. N/A 5/26/87 N/A EP 624
Broomethane 10. U ug/L 10. N/A 5/26/87 N/A EP 624

Vinyl Chloride 10. U ug/L 10. N/A 5/26/87 N/A EP 624
Chloroethane 10. U ug/L 10. N/A 5/26/87 N/A EP 624

Methylene Chloride 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Acrolein 10. U ug/L 10. N/A 5/26/87 N/A EP 624
*Acetone 10. U ug/L 10. N/A 5/26/87 N/A EP 624

Acrylonitrile 10. U ug/L 10. N/A 5/26/87 N/A EP 624
*Carbon Disulfide 5. U ug/L 5. N/A 5/26/87 N/A EP 624
1,1-Dichloroethylene 5. u ug/L 5. N/A 5/26/87 N/A EP 624
1,1-Dichloroethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

trans-1,2-Dichloroethylene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Chloroform 5. U ug/L 5. N/A 5/26/87 N/A EP 624
*2-Butanone 10. U ug/L 10. N/A 5/26/87 N/A EP 624
1,2-Dichloroethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

1,1,1-Trichloroethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

Carbon Tetrachloride 5. U ug/L 5. N/A 5/26/87 N/A EP 624
*Vinyl Acetate 10. U ug/L 10. N/A 5/26/87 N/A EP 624

Bromdich)promethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

1,2-Dlchloibpropane 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Trichloroethylene 5. U ug/L 5. N/A 5/26/87 N/A EP 624

Benzene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Chlorodibromomethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

1,1,2-Trichloroethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624

Thsrp~ s submvtted Wc the OWSNcUe of c trw person. partnership. or corpotawsn to whom it is addressed. Siequent use ol the name of this comrpany or any
membeof its staff in connectionl with to advetlsn or ale ol any produ-ct or process wilt be granted only on conwact. This company accept no'reeponabiuty exceptj
lt the due performnce of inspection and~or analysis in god faith and accov1lng to the rules ol the trade and of aene.

" I
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'Lauc ks
Testing Laboratories, Inc. Certificate
940 South Hare, St. Seattle.Washington 98108 (206)767-5060

f Chemisr Mcitbicgy and Technical Servries

TO: Science Applications International Corporation

j LABORATORY I.D. NO.: 3893-0526VWBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

I Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Bromoform 5. U ug/L 5. N/A 5/26/87 N/A EP 624
*4-Methyl-2-pentanone 10. U ug/L 10. N/A 5/26/87 N/A EP 624
*2-Hexanone 10. U ug/L 10. N/A 5/26/87 N/A EP 624
1,1,2,2-Tetrachloroethane 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Tetrachloroethylene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Toluene 5. U ug/L 5. N/A 5/26/87. N/A EP 624
Chlorobenzene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
trans-1,3-Dichloropropene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
Ethylbenzene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
cis-1,3-Dichloropropene 5. U ug/L 5. N/A 5/26/87 N/A EP 624
*Styrene 5. U ug/L 5. N/A 5/26/87 N/A EP 624

*Total Xylenes 5. U ug/L 5. N/A 5/26/87 N/A EP 624

I

I

I *Additional compounds from the EPA's Hazardous Substances List.

Thispo is submitted tor th eOXciuW u se Ot the person. psilnership. or corporation to whom it is addreaved. Sesequnt use of the name of this company or any
m its statt in connection wth Ve advenlisng or wie of any prodt or process wil be ranted Oy on convact. This company accepts no re ponibility except

for the (h perforac of Incion andf/r anlym in good fad and accoidirig to the ruin 0 the trade arid ot science.

I



Testing Laboratories, Inc. Certificate
940 South HarneySt SeautleWashington 98108 (206)767-5060

Chemis ci&g and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0605VWBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A

SAMPLE MATRIX: WATER METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10., U ug/L 10. N/A 6/05/87 N/A EP 624
Bromomethane 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Vinyl Chloride 10. U ug/L 10. N/A 6/05/87 N/A EP 624

Chloroethane 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Methylene Chloride 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Acrolein 10. U ug/L 10. N/A 6/05/87 N/A EP 624

*Acetone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
Acrylonitrile 10. U ug/L 10. N/A 6/05/87 N/A EP 624*Carbon Disulfide 5. U ug/L 5. N/A 6/05/87 N/A EP 624

1,1-Dichloroethylene 5, U ug/L 5. N/A 6/05/87 N/A EP 624
1,1-Dichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
trans-1,2-Dichloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Chloroform 5. U ug/L 5. N/A 6/05/87 N/A EP 624

*2-Butanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
1.2-Dichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1,1,1-Trichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Carbon Tetrachloride 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*Vinyl Acetate 10. U ug/L 10. N/A 6/05/87 N/A EP 624

Bromodichloromethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1.2-Dlchloropropane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Trichloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Benzene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Chlorodibromomethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
1,1,2-Trichloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624

This report is suVMttd Wo the exCkwsAm use ol the person, partnership, or corporation to ~ho it is addreesed.. Stueequerit use o4 the nwm of this comtpany or any
me e 4W O its staff in connection with the advelslr. of 1e of any product or process w l be ganted only on con at. This company accepts no responsbility except
fo the dus perforinance of Inspection and/or analysis i good fath and accoidig to the ruls of the trade and of oce.

7-1



Lauc1s
Testing Laboratories, Inc. Certificate
940 So-uth HameySt.SeattleWashington 98108 (206)767-5060

7 Chemisiy. Miccmbog and Technical Services

L
TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0605VWBSI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

17 Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

{ 2-Chloroethyl vinyl ether 5. U ug/L 5. 'N/A 6/05/87 N/A EP 624
Bromoform 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*4-Methyl-2-pentanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624
*2-Hexanone 10. U ug/L 10. N/A 6/05/87 N/A EP 624

Ii1,1,2,2-Tetrachloroethane 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Tetrachloroethylene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Toluene 5. U ug/L 5. N/A 6/05/87 N/A EP 6241 Chlorobenzene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
trans-1,3-Dichloropropene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
Ethylbenzene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
cis-1,3-Dichloropropene 5. U ug/L 5. N/A 6/05/87 N/A EP 624
*Styrene 5. U ug/L 5. N/A 6/05/87 N/A EP 624

*Total Xylenes 5. U ug/L 5. N/A 6/05/87 N/A EP 624

1

I*Additional compounds from the EPA's Hazardous Substances List.

SThis epor is submitted for the exclus"v use of Ihe person. palnertshp, or corporation to whom it is addres od. Sieequent use of the name of this company or any
member of its staff in connection with ie avertising or safe of any product or process mil be ganted oni y on contact. This company accepts no responsibilty except
for the due pe omance of inspection a co analysts in good faith and according to the rules of the trade and of Sonece.

I



Laucks
Testing Labortories, Inc. Certificate
940 South HarneySt Seattle.Washington 98108 (206)767-5060

Chemistry Mkmbcbicoy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-05195WBI
SAIC 1.0. NO.: N/A I
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

SEMI-VOLATILES (BY GC/MS) j

Test Date Date Method Method

Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Bis(2-chloroethyl)ether 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2-Chlorophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Phenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
1,3-Dichlorobenzene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

1,4-Dichlorobenzene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
1,2-Dichlorobenzene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Bis(2-chloroisopropyl)ether 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Hexachloroethane 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
N-nitroso-di-n-propylamine 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Nitrobenzene 1. U ug/L 1. 5/29/87 5/20/87 SW 3510 EP 625

Isophorone 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2-Nltrophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2,4-Dirnethylphenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Bis(2-chloroethoxy)methane 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

2,4-Dichlorophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

1,2,4-Trichlorobenzene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Naphthalene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Hexachlorobutadiene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
4-Chloro-M-cresol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Hexachlorocyclopentadiene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2,4,6-Trichlorophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2-Chloronaphthalene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Acenaphthylene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

T repor ts submtted to the exctu3vee us* of the peron. rtnershi. or ooqxatlon to whom it s addreseet. SLbtequart use of the name of thm company or any
membe of its staff in connection with the advewg or awe of any product or procw" wi be ganted only on contract. Thts compWay accet no responsbility except

due te pdue wrmnce of inspeton and/or aa i in good faith and accodng to the ruee of the trade and o0f 30ace.

~ -. ~ -. -.-.--- --- -~ - -~ -- - - -



1Lauck
Teostintg Laboraois,1 Inc Certifficate
940 South HamieySt-Seattle.Washington 98108 (206)767-5060

Chemnisu7 Micbogy and Techncal Services

TO: Science Applications International Corporation

jLABORATORY I.D. NO.: 3893-0519SWBI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A{SAMPLE MATRIX: WATER METHOD BLANK

JTest Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

jDimethyl'phthalate 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625-
2,6-Dinitrotoluene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Acenaphthene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

T1 f2,4-Dinitrophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
2,4-Dinitrotoluene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
4-Nltrophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Fluorene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 *EP 625

14-Chlorophenyl phenyl ether 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Diethylphthalate 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
4.6-Dinitro-o-cresol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625II1.2-Diphenylhydrazine 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
4-Broiuophenyl phenyl ether 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Hexachlorobenzene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Pentachlorophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625Ihnnhee1 gL 1 /1/7 52/7S 50 E 2

nanthrene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Anutthrla e 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
iutylpthlat 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625Iyen 1 . U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Pyeniie 1. U ug/L 1,. 5/19/87 5/20/87 SW 3510 EP 625
Buy enzl ptalt 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Btybenz yl phnthaae 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Cheneatrcn 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
3.'DChrysen e nzd 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Bls(2-ethylhexyl)phthalate 5. ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
N-nltrosodiphenylanine 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Di-n-octyl phthalate 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

Benzo(b)fluoranthene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company acm"t no reponsibility except

for the due performance of inswet=c "dor analysis in good faith and according to the rules of the trade and of soffnce.



Testing Laboratores, Inc. Certificate
940 South HameySt- Seattle.Washington 98108 (206)767-5060

Chenistry Mrcmbjig,> and Technical Services

TO: Science Applications International Corporation I
LABORATORY 1.0. NO.: 3893-0519SWBI

SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A

SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Benzo(a)pyrene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Indeno(p,2,3-cd)pyrene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Oibenzo(ah)anthracene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
Benzo(ghi)perylene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

*Aniline 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*Benzoic Acid 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*Benzyl Alcohol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

*4-Chloroaniline 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*Dibenzofuran 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*2-Methylnaphthalene 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

*2-Methylphenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*4-Methylphenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*2-Nitroaniline 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*3-Nitroaniline 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

*4-Nitroaniline 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625
*2,4,5-Trichlorophenol 1. U ug/L 1. 5/19/87 5/20/87 SW 3510 EP 625

I
I

*Additional compounds from the EPA's Hazardous Substances List. I

Tisreport is sirtt d tfo the exclull&e use of the person, p1a,1ners1i, Of Corporation to whom it t 4" 1reeed. Sumequein use of the nme o this company or any
-memiter of its staff in connection with te advertising or se o any product or process wiN be ganted only on con ect. This company acc*M no r sponsbi&oy except

for the due peronwcw of inspection d/or analyse in good faith and accovding to the ru e of the trade and of scienoe.

I



Laucks
[Testing Laboratories, Inc. Certificate

940. South HarneSt. Seattle.Washington,98108 (206)767-5060

Chmnistry and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0526SWBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

SEMI-VOLATILES (BY GC/MS)

T
Test .Date Date Method' Method

Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Bis(2-chloroethyl)ether 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2-Chlorophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Phenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
1,3-Dichlorobenzene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
1,4-Dichlorobenzene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
1,2-Dichlorobenzene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Bis(2-chloroisopropyl)ether 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Hexachloroethane 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
N-nitroso-di-n-propylamine 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Nitrobenzene 1. U ug/L 1. 5/25/87 6/01/87 SW 3510 EP 625
Isophorone 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2-Nitrophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,4-Dimethyiphenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Bis(2-chloroethoxy)methane 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,4-Dichlorophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
1,2,4-Trichlorobenzene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Naphthalene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Hexachlorobutadiene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
4-Chloro-H-cresol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Hexachlorocyclopentadiene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,4,6-Trichlorophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2-Chloronaphthalene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Acenaphthylene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

This report is submtted for the exclume us* of the person. pannership. or orporstion to whom it is addressed. Subsequent use of the nrne of this Company Or any
member of its staff in cornectiol with he advertising or sae of any product o proce.s will be ganted only on convact. This company accepts no rspoftblty except
for the due performance of inspection anwd/o anlys in godd iwth and according to the rulee of thi trade and of sience.



Testing Laortories, Inw. Certificate
940 South Har*e5'SLSeatdeWshington 98108 (206)767-5060

CF nin- Mkicrck**, and Techia Services

T0: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-0526SWBI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAM4PLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,6-Dlnitrotoluene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Acenaphthene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,4-Dinitrophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
2,4-Dinitrotoluene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
4-Nitraphenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Fluorene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
4-Chlorophenyl phenyl ether 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Diethylphthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
4,6-Oinitro-o-cresol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
1,2-Diphenyihydrazine 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
4-Brotuophenyl phenyl ether 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Hexachlorobenzene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Pentachiorophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Phenanthrene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Anthracene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Dibutylphthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

Fluoranthene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Pyrene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Benzidine 1.. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Butyl benzyl phthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Benzo(a)anthracene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Chryseni 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
3,3'-Oichlorobenzidine 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Bis(2-ethylhexyl)phthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625i
N-nitrosodiphenylamine 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Di-n-octyl phthalate 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

Benzo(b)fluoranthene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

This report is subitted for the escluw~e use of the person, partnership, or corporation to whom it is addressd. SLibequent us of the 11511 o1 this company 0( any
mt4I~R mnnbee of its staff in connection wvith tie advertising or 9"l of any product or process will be granted only on contract. This company accepts no WespOllsbity except
for the due performance of inspectiont anior anaysis in go-od isith and accoading to the rules of thes trade and of science.
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-Laueks
TestingLabot s, Inc. Certificate
940 South HarmeySt Seattle.Washington98108 (206)767-5060

Chemisa. ML=to and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0526SWBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/Af SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 1. a ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Benzo(a)pyrene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Indeno(1-,2,3-cd)pyrene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Dibenzo(ah)anthracene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
Benzo(ghi)perylene 1. U ug/L 1., 5/26/87 6/01/87 SW 3510 EP 625
*Aniline 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*Benzoic Acid 1. U ug/L 1. 5/26/87 -6/01/87 SW 3510 EP 625
*Benzyl Alcohol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*4-Chloroaniline 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

*Dibenzofuran 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*2-Methylnaphthalene 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*2-Methylphenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*4-Methylphenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*2-Nitroaniline 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

*3-Nitroaniline 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625
*4-Nitroaniline 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

T *2,4,5-Trichlorophenol 1. U ug/L 1. 5/26/87 6/01/87 SW 3510 EP 625

1

I
I

*Additional compounds from the EPA's Hazardous Substances List.

I .This (ePon is subffled for th excfuSe us* Of the person. parlnershi. Or crporahon to whom it is addressed. Su enlusmt use of the name of this company or any
n* A& m its staff in connection with the advonWig or safe of any product or process wil be ranted onty on contact. This company'accepts no responsiuiyt except
for the due perfornunc* of inspeton and/or analysis in good faith and according to the rules of the trade and of soence.

I -----.- _ -



"Lauc k cs
Testing Labomtories, Inc. Certificate
940 S6uth HameySL SeatleWashington 98108- (206)767-5060

Chemisry Mici,,kg anidTechnical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO': 3893-BO61IHPPWLT
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

SEMI-VOLATILES (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Bis(2-chloroethyl)ether 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2-Chlorophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Phenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
1,3-Dichlorobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
1,4-Oichlorobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
1,2-Dichlorobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
8is(2-chloroisopropyl)ether 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Hexachloroethane 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
N-nitroso-di-n-propylamine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Nitrobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Isophorone 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2-Nitrophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2,4-Dimethylphenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625 I
Bis(2-chloroethoxy)methane 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2,4-Oichlorophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
1,2,4-Trichlorobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625 I
Naphthalene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Hexachlorobutadiene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
4-Chloro-N-cresol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Hexachlorocyclopentadiene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2,4,6-Trlchlorophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2-Chloronaphthalene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625 )
Acenaphthylene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

ThiS 16eort is SUb6eed for th exClua w use of i* pron. p, so nernip. o corormaton to whom tis dessed. S~xwqueM us of the noe of thie company or anyrif of its st in coneto vmn th aove g or u of arty Mouc or proCO vAN Wr -' .1 or- oncnv. The pn y aoe no fisponsibky oxcopt

for the due p.orinc. of inspection a anayss m ingood NOih and acco g to the rules of t111 bd* and-4 oen



.Laucki
I Testin Lboraoes, Inc. Certificate

940 South HaySt. -SattleWashinqton 98108 (206)767-5060

V Che .u Mr.bdgy and Technical Services

TO: Science Applications International Corporation

- LABORATORY I.D. NO.: 3893-BO611MPPWLT

SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthelate 1. U ug/L .1. 6/05/87 6/16/87 SW 3510 EP 625
2,6-Dinitrotoluene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Acenaphthene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2,4-Dinitrophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
2,4-Dinitrotoluene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
4-Nitrophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Fluorene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
4-Chlorophenyl phenyl ether 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Diethylphthalate 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
4,6-Dinitro-o-cresol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
1,2-Diphenylhydrazine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
4-Bromophenyl phenyl ether 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Hexachlorobenzene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Pentachlorophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Phenanthrene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Anthracene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Dibutylphthalate 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Fluoranthene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Pyrene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Benzldine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

IButyl benzyl phthalate 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Benzo(a)anthracene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Chrysene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
3,3-ichlorobenzidine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Bs(2-ethylhexyl)phthalate 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
N-nitrosodiphenylamine 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Di-n-octyl phthalate 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Benzo(b)fluoranthene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

Sreport is 3ubr ed for t' exclusive use of the person. partners p. or wporalmn to rrom t is addressed. Subsequent ue of the nam of this company or any
member of its staff In connection with the oavtmsifng of sale of any product or process vril be granted only on comract This company accepts no re6pontabiity exceptto( the due p:rfuxmnce of inspetio and/o anaytm in goodtag and acco img to the rt,,ii o the trade and of scince.

I



Laucks .
Testing Inc. Certificate
940 South Hamey S SeatuleWashingtof 98108 (206)767-5060

Chln 7Mcbjb arid Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-80611MPPWLT
SAIC 1.D. NO.: N/A
DATE OF SAM4PLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

Test Date Date Method Method

Result!Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Benzo(a)pyrene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Indeno(1,2,3-cd)pyrene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Dibenzo(ah)anthracene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
Benzo(ghi)perylene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*Aniline 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*Benzoic Acid 1. U ug/L 1. 6/05/87 .6/16/87 SW 3510 EP 625
*Benzyl Alcohol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*4-Chloroaniline 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*Dibenzofuran 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*2-Methylnaphthalene 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

*2-Methylphenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*4-Methylphenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*2-Nitroaniline 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

*3-Nitroaniline 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*4-Nitroaniline 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625
*2,4,5-Trichlorophenol 1. U ug/L 1. 6/05/87 6/16/87 SW 3510 EP 625

I

*Additional coupounds from the EPA's Hazardous Substances List.

Thes repon is subnsted tor the exclusm use ol the person. partnership. or corporation to w~ it is add ed.Sd q uen of the name this company or any
meffr 01 t statt in connection with te advettming or sale of any prod or ptocess wel be granted ony on contact. Thia company accepts no rasponabft except
wc the due perlmance or inspection wwdor analysin good lut and accoooen to the rule ot the trade and of scence.



Lauck
I Testing Lboroes, Inc. Certificate

940 South HameySL Seate.Washington98108 (206)767-5060

Chemis-qy Mkicioy. andl Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-B,.612GHB.WLQ

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/AI SAMPLE MATRIX: WATER METHOD BLANK

ORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Method
Result/Flag Unit LLD Prepared Analyzed Method Prepared Analyzed

2,4-0 0.0005 U mg/L 0.0005 6/12/87 6/14/87 SW 1310 SW 3510 SW 8150

I 2,4,5-TP (silvex) 0.0005 U mg/L 0.0005 6/12/87 6/14/87 SW 1310 SW 3510 SW 8150

Thi reporl is subtutt d for the excfuso use of the person. partinorsthsp, or oorporation to whom it is addressed. Steeoquetm use of the nam of this company or any
mnber Of Its staff in connection with ie advertising or sale of any product or pmcess w be granted only on conract. This company accepts no respomnbiity except
tor th due peorf0r ice of inspection ador analysis in ood faith and according to the rulas of the trade and of soence.

I



SLa ucks .............
Testing Labortories, Inc. Certificate
940 South HameySL SeauleWashington 98108 (206)767-5060

Chemistry Micikbgy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3893-0527PW8I
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: WATER METHOD BLANK

ORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Method
Result/Flag Unit LLD Prepared Analyzed Method Prepared Analy 7,d

Endrin 0.0002 U uug/L 0.0002 5/27/87 5/30/87 SW 1310 SW 3510 SW 8061

Methoxychor 0.001 U mg/L 0.001 5/27/87 5/30/87 SW 1310 SW 3510 SW 801

Toxaphene 0.01 U mg/L 0.01 5/27/87 5/30/87 SW 1310 SW 3510 SW 8080

Lindane 0.0002 U mg/L 0.0002 5/27/87 5/30/87 SW 1310 SW 3510 SW 80,1

A

-I
ro This re 91 submtted for the excluske use of the person. partweship, or cowporation to whom it te addressed. SubKequeM use of the nane of this company or any

membfter of it staff in connection vith the a or ae of any product or process wio be grarned only ont cortct Thus company accepts no responsibilty except
for the duiocme of inspection and/or an.lysi i qod faMi and accoOing to t e ruke of tft trade and of soencs.

N:



..Laucks.
Testing Laborators, Inc. Certificate
940 South HameySt SeattleWashington 98108 (206)767-5060

Chemistry Mcibkigy. and Tec Serves

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3893-MB1

SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/Af SAMPLE MATRIX: WATER METHOD BLANK

INORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Method

SResult/Flag Unit LLD Prepared Analyzed Method Prepared Analyzed

Arsenic 0.2 U mg/L 0.2 5/27/87 6/01/87 SW 1310 LX WM4A SW 6010

Barium 0.1 U mq/L 0.1 5/27/87 6/01/87 SW 1310 LX WMI SW 6010
Cadmium 0.01 U mg/L 0.01 5/27/87 6/01/87 SW 1310 LX WM1 SW 6010
Chromium 0.1 U mg/L 0.1 5/27/87 6/01/87 SW 1310 LX WM1 SW 6010
Lead 0.1 U mg/L 0.1 5/27/87 6/01/87 SW 1310 LX WM1 SW 6010
Mercury 0.005 U mg/L 0.005 5/28/87 5/28/87 SW 1310 LX WM3 SW 7470
Selenium 0.2 U mg/L 0.2 5/27/87 6/01/87 SW 1310 LX WM4B SW 6010
Silver 0.1 U mg/L 0.1 5/27/87 6/01/87 SW 1310 LX WM1 SW 6010

I

I.

This report is subintled 1or th exclusive use o the person. paflnersh# . or corporatwon to whom it is addressed. SuticKluent use of the name of thts company or any
member of its staff in connection with the advertising or sal of any product or process wvill be gran;|d only on con act. This company accepts no respowathilty except
for tt,., due performance of inspoction and/or analysis in good faith and accoring to the rule of the trade and of science.
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Lautcks
9 Laboatoris, in.Certificate

940 Sou-th 1-arey Sc..SeattleWashington 98108 (206)767-5060

Chemistry icioboo anid T&hnical Ser' ices

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0511VSBJI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAM4PLE MATRIX: SOIL METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Dat-e Method Method
Result/Flag Unit LLD Prepaed Analyzed Prepred Analyzed

Chioromethane 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240
Bromomethane 10. U ug/kg~dry 10. N/A 5/11/87 N/A SW 8240
Vinyl Chloride 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240iiChioroethane 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

Acrolein 10. U ug/kg~dry 10. N/A 5/11/87 N/A SW 8240

*Acetone 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240
*Carbon Disulfide 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

1,1-Oichloroethylene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240I,-ihootae5 gk~dy 5 / /18 / W84
ta1,-Dichoroeth e 5. U ug/kg~dry 5. N/A 5/11/87 N/A SW 8240
ChlroformDihlretyl 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

*2..Butanone 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240

1,2-Dichloroethane 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
1,1,1-Trichloroethane 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/11/87 N/A SW 8240

Bromodichlorornethane 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
1,2-Dichloropropane 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Trichloroethylene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

Benzene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Chlorodibrotnomethane 5. U ug/kg~dry 5. N/A 5/11/87 N/A SW 8240

1,1,2-Trichloroethane 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

This fepon is subrnititc for the exclusive use of the personl. pannersnhp.or crporation to whom it is addressed, Subsequent use of the name of this company or any
member o1 its stalf in connection with he advertising or sale of any product or process will be granted only on contrct. This company accepts no responsibility except
fore the due performance oi inspection and/or analysis in good faith and according to the rules of the trade and of science.



-Laucks 0
Testing Laboratories, Inc. Certificate
940 South HameySL SeattleWashington 98108 (206)767-5060

Chemistry.Micrbkgy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0511VSBJI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Preoared Analyzed Preoared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Bromoform 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kgdry 10. N/A 5/11/87 N/A SW 8240
*2-Hexanone 10. U ug/kgdry 10. N/A 5/11/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U ug/kgdry 5. N/A 5/11/87 N/A SW 8240
Tetrachloroethylene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Toluene 5. U. ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
trans-1,3-Oichloropropene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
cis-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240
*Total Xylenes 5. U ug/kg,dry 5. N/A 5/11/87 N/A SW 8240

J

"Additional compounds from the EPA's Hazardous Substances List.

This repot is submned for the excluSNe use of the person. pannersnip. or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with te adverising or sale of any product or process will be ganted only on contact, This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.

IW



dLauck
iTestfingLbrtreIcWetfct

940 S-:outh ~-arey Sc. S:eardle.Vashingcton 98108 (206)767-:,Coeoi-ca e

TO: Science Appications International Corporation

LABORATORY I.D. NO.: 3894-0513VMSBJI
SAIC 1.0. NO.- N/A
DATE OF SAMPLE RECEIPT:- N/A
SAMPLE MATRIX: SOIL METHOD BLANK

- - -VOLATILE ORGANICS (BY G/M)

Test Date Date Method MethodResult/Flaq Unit LID Prepared Analyzed Prepared Analzed
C h o o e h n 0 u / g d y 1 .N A51 3 8 / W 8 4Choomethane 10. U ug/kg,dry 10. N/A 5/13/87 N/A SW 8240BrnylnCheorine 20. U ug/kg~dry 10. N/A 5/13/87 N/A SW 8240VnChlor idhae 10. U -ug/kg,dry 10. N/A 5/13/87 N/A SW 8240
Nethylene Chloride 5. U ug/kg~dry 5. N/A 5/13/87 N/A SW 8240IAcrolein 20. U ug/kg,dry 10. N/A 5/13/87 N/A SW 8240*Acetone 20. U ug/kg~dry 10. N/A 5/13/87 N/A SW 8240Acrylonitrile 10. U ug/kg~dry 10. N/A 5/13/87 N/A SW 8240*Carbon Disulfide 5. U ug/kg,dry S. N/A 5113/87 N/A SW 8240lil-Dichloroethylene 5. U ug/kg,dry S. N/A 5/13/87 NIA SW 82401,I-Oichloroethane 5. Ui ug/kg~dry 5. N/A 5/13/87 N/A SW 8240trans-l,2..Dichloroethylene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240jChloroform 5. U Ug/kg,dry S. N/A 5/13/87 NIA SW 8240*2..Butanone 10. U ug/kg,dry 10. N/A 5/13/87 N/A SW 8240I,2-Oichloroethane 5. U ug/kg,dry 5. N/A 5/13/87 NIA SW 8240l,1,l-Trichloroethane 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240Carbon Tetrachloride 5. U ug/kg,dry S. N/A 5/13/87 N/A SW 8240*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/13/87 NIA SW 8240Bromodichloromethane 5. U ug/kg~dry 5. N/A 5/13/87 N/A SW 82401.2-Dichloropropane 5. U .ug/kg,dry S. N/A 5/13/87 N/A SW 8240Trichloroethylene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240Benzene 5. U, ug/kg~dry 5. N/A 5/13/87 N/A SW 8240Chlorodibromomethane 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240l,l,Z-Trichloroethane S. U Ug/kg,dry 5. N/A 5/13/87 N/A SW 8240

I This report is submitted to( the exctilOus e s.Of the Person. partnershi,* or corporation to whom it is addressed. Sub~sequent use of the name of this compainy o anypa me~~41mber of is staff in connection with Vie advertising or sale of any product or Process will be ranted only on contract. This company accepts no r sponiia.xcp(" or(o the due performance of inspection and/or analysis in good faith and according to the rules ot the trade and of science.



Laucks
Testing Laboratories, Inc. Certificate)
940 South farneyL Seaue.Wa hingron 98O8 (206)767-5060

ChermiscrM ic o . and Techiical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0513VMSBJI
SAIC I.D. NO..- N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kgdry 5. N/A 5/13/87 N/A SW 8240
"Bromoform 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240
*4-Methyl-2-pentanoie 10. U, ug/kg,dry 10. N/A 5/13/87 N/A SW 8240
*2-Hexanone 10. U ug/kg,dry 10. N/A 5/13/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U - ug/kgdry 5. N/A 5/13/87 N/A SW 8240
Tetrachloroethylene 5. U ug/kgdry 5. N/A 5/13/87 N/A SW 8240

Toluene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW B240
trans-i,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240 j
cis-1,3-Oichloropropene 5. U ug/kgdry 5. N/A 5/13/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240
*Total Xylenes 5. U ug/kg,dry 5. N/A 5/13/87 N/A SW 8240

I

I

*Additional compounds from the EPA's Hazardous Substances List.

I

This report is submitted for the exciuasveus. of thepo. partnership, . ocorporation to whom it is addressed. sub~sequent use of the name of this company or any
member of its staff in connection with the advertising or sale of any product o process will be ganted only on contact. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.



Testing Laboratories, hic. Certificate
940 South HamneySc.. Seattle.Washington 98108 (206)767-5060

Chemnistr7. Mic-rbiology and Technical Services;

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-052OVSBJI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

A VOLATILE ORGAN ICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chiorornethane 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
Bromomethane 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
Vinyl Chloride 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
Chioroethane 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Acrolein 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
*Acetone 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
*Carbon Oisulfide 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
1,1-Dichloroethylene 5. U ug/kg~dry 5. N/A 5/20/87' N/A SW 8240
1,1-Dichloroethane 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
trans-1,2-Dichloroethylene 5. U ug/kg.dry 5. N/A 5/20/87 N/A SW 8240
Chloroform 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
*2..Butanone 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
1,2-Dichloroethane 5. U ug/kg,dry 5. N/A 5/20/87. N/A SW 8240
1,1,1-Trichloroethane 5. U ug/kg~dry 5. N/A 5/20/87 N/A SW 8240ICarbon Tetrachloride 5. U ug/kg~dry 5. N/A 5/20/87 N/A SW 8240
*Vinyl Acetate 10. U ug/kg,Idry 10. N/A 5/20/87 N/A SW 8240
Bromodichlorornethane 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240I1,2-Dichioropropane 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Trichloroethylene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Benzene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Chiorodibromomethane 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240

1,1.2-Trichloroethane 5. U ug/kg,dry 5. N/A r,/20/87 N/A SW 8240

UThis report is subimied for the exctuspwie of 0th. person, partnership. or corporation to whom it is addressed. subisequerit us. of the name Of this company or any
U ~j~.)j~mnbef of its staff in connection with thie advertising or sale of any product or process will ie granted only on contact. This company accepts no responsibilty except

for the cue performance of inspection and/or analysis in good faith and accoridng to the rules of the trade and of science.



Testing Labom~tories, Mnc. Certificate
940 South Hamey Sc.. S eactle.Washington 98108 (206)767-5060

Chemistry Microbblgy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-052OVSBJI
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAM4PLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chioroet 'hyl vinyl ether 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Brornoform 5. U ug/kg~dry 5. N/A 5/20/87 N/A SW 8240
*4-.Methyb2.pentanone 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240
*2..Hexanone 10. U ug/kg,dry 10. N/A 5/20/87 N/A SW 8240

1,1,2.2-Tetrachioroethane 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Tetrachioroethylene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Toluene 5. U ug/kg~dry 5. N/A 5/20/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
cis-1,3-Dichloropropene S. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240
*Total Xylenes 5. U ug/kg,dry 5. N/A 5/20/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List.

Ibis report is Subitted fot the exclusive use of the persort. partnership. or corporation to whonh it is addressed. Subsequent use of the name of this comfpaniy or any
member of its staff in Connection with the advertising or Sate of any product or process van be granted onty on contact. This company accepts no responsibility except
fo te uepefomac of inspection an/ranays i good faith and according to the tufts o1 the trade adof soience.



Laucks0
f- Testing Laboratories, Inc. Certificate

940 South Hamey Sc.Seattle.Washington 98108 (206)767-5060

Chemistry Mk-bbcgy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0521VSBJI
SAIC 1.0. NO.: N/A

-- DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

- VOLATILE ORGANICS_(BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

-Chloromethane 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240
Bromomethane 10. U ug/kg~dry 10. N/A 5/21/87 N/A SW 8240
Vinyl Chloride 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240
Chloroeihane 10. U ug/kg,dry .10. N/A 5/21/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
Acrolein 10. U ug/kg~dry 10. N/A 5/21/87 N/A SW 8240
*Acetone 10. U ug/kg~dry 10. N/A 5/21/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240
*Carbon Oisulfide 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240I1.1-Dichloroethylene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
1,1-Dichloroethane 5. U ug/kg~dry 5. N/A 5/21/87 N/A SW 8240
trans-i ,2-Dichloroethylene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240jChloroformi 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
*2..Butanone 10. U ug/kg~dry 10. N/A 5/21/87 N/A SW 8240
1,2-Dichioroethane 5. U ug/kg~dry 5. N/A 5/21/87 N/A SW 8240
1,1,1-Trichloroethane 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240:1Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240
Bromodichloromethane 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240I,1.2-Oichloropropane 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
Trichioroethylene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240

1Benzene 5. U ug/kg~dry 5. N/A 5/21/87 N/A SW 8240
Chlorodibromomethane 5. U ug/kg~dry 5. N/A 5/21/87 N/A SW 8240

1.1.2-Trichloroethane 5. U ug/kg~dry 5. N/A 5/21/87 N/A SW 8240

1 ~ This teportI is ubmitted for the exctusr" use of the person. partnership, or crporation to whom it is addressed. Ssbsquent use of the name of this company or any~ 1IL~member of its staff in connecion with the advertising or sale of any product or processa will be granted only on contact. This company accepts no responsibility exceptfor the due perfotrmance of inspection andlor analyis in good faith and according to the rules 01 the trade and of science.



Laucks
Testing Laboratories, Inc. Certificate
940 South HarneySt.. Seattle.Washington 98108 (206)767-5060

Chemitry. Microbilogy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0521VSBJI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kgdry 5. N/A 5/21/87 N/A SW 8240
Bromoform 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240
*2-Hexanone 10. U ug/kg,dry 10. N/A 5/21/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
Tetrachloroethylene 5. U ug/kgdry 5. N/A 5/21/87 N/A SW 8240
Toluene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
cis-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/21/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/21/87. N/A SW 8240
*Total Xylenes 5. U ug/kgdry 5. N/A 5/21/87 N/A SW 8240

I

*Additional compounds from the EPA's Hazardous Substances List. I

This report is submed for the exclu3Ne use of the person. partnership, o corporation to whom it is addressed. Subsequent use of the name o this company or any
member 01 its staff in connection with Me advertiin or sale of any product of Voess will be granted only on conrat. This company accepts n responsibility exce,-t

f the due performance of inspection and/or analysis in good faith and accoding to the rules Of the trade and of scoence.emb, o t stff n onnctin ithVi adertsig o ase f ay rodct t rocss il begrate ony n cntat.Thi co pay acets o rspnsiitiy xC-t



iLaucks
[Testing Laboratories, Inc. Certificate

940 South Harney St.. Seattle.Washington 98108 (206)767-5060

Chemistr. Microbklog. and Technical Services

1.
TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0522VSBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

V

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10. U ug/kg.dry 10. N/A 5/22/87 N/A SW 8240
Bromomethane 10. U ug/kgdry 10. N/A 5/22/87 N/A SW 8240
Vinyl Chloride- 10. U ug/kgdry 10. N/A 5/22/87 N/A SW 8240
Chloroethane 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Acrolein 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*Acetone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*Carbon Disulfide 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,1-Dichloroethylene 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
1,1-Dichloroethane 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
trans-1,2-Dichloroethylene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Chloroform 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*2-Butanone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
1,2-Dichloroethane 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
1,1,1-Trichloroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240

Bromodichloromethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,2-Dichloropropane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Trichloroethylene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Benzene 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
Chlorodibromomethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,1,2-Trichloroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240

I
IThis report is subr tted tot the exclusie use of the peson. partnership, or orporation to whom it is addressed. Subsequent use of the name o this company of any

mombew of its staff in connection with te adventsing or sale of any product or process will be granted only on contac^. This company accepts no responsibility except
for the due performance of inspwion andtor analysis in Ccod faith and according to the rules of the trade and of scince.

I



sa.

Laucks ........
Testing Laboratories, Inc. Certificate
940 South Harney St. SeattleWashington 98108 (206)767-'060

Chemis. Mic'obiol.gy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0522VSBSI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method,
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Bromoform 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*2-Hexanone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Tetrachloroethylene 5.. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
toluene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
cis-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*Total Xylenes 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List.

This report is subminted for the excluive use of the person. parnership. of corporation to whom it is addressed. Subsequent use of the name of this company or any
member Of its staff In conwton with the advertising or sale of any product or process will be ganted only on contact. This company accepts no responsibility except
ior the due performance of inspection and' analysis in good faith and accoiding to the rules of the trade and of scence.



Laucks e
[ Testing Labortories, Inc. Certificate

940 South Harey&.. Seattle.Washington 98108 (206)767-5060

Chemistry Microbiogy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-OS22VSBJ1
SAIC 1.D. NO.: NIA
DATE OF SAM4PLE RECEIPT: N/A

I SAMPLE MATRIX: SOIL METHIOD BLANK

I VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
-Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chioromethane 10. U ug/kg,dry - 10. N/A 5/22/87 N/A SW 8240
Brornomethane 10. ii ug/kg~dry 10. N/A 5/22/87 N/A SW 8240
Vinyl Chloride 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
Chloroethane 10. U ug/kg~dry 10. N/A -5/22/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5122187, N/A SW 8240
Acrolein 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*Acetone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*Carbon Disulfide 5. U- ug/kg~dry 5. N/A 5/22/87 N/A SW 8240I1.1-Dichioroethylene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,1-Oichloroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
trans-1,2-Oichloroethylene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Chloroform 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*2..Butanone 10. U ug/kg~dry 10. N/A 5/22/87 N/A SW 8240
1,2-Oichloroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,1,1-Trichioroethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240

Bromodichioromethane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
1,2-Dichioropropane 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Trichloroethylene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Benzene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240jChlorodibromomethane 5. U ug/kg~dry 5. N/A 5/22/87 N/A SW 8240

1.1,2-Trichloroethane 5. U ug/kg~dry 5. N/A 5/22/87 N/A SW 8240

~ This repo0rt IS submritted for the exclusive use of the person. partnership. or corporation to whom it 1s addressed. Suosequent use of the name of this company or anyMmember of its staff in connection with the advertising or sale of any product ny process will be granted only on contact. This company accepts no responsibility exceptlthedue performanc, or inspection andlor analysis in good faith and according to the rulies Of the trade and of science.



Laucki7
Testing Laboratories, Inc. Certificate
940 South HameySt.. Seattle.Washington 98108 (206)767-5060

Chemnistr-y Micbbog and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0522VSBJ1
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
Bromoform 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kg,dry 10. N/A 5/22/87 N/A SW 8240
*2-Hexanone 10. U ug/kgdry 10. N/A 5/22/87 N/A SW 8240
1,1,2,2-Tetrachloroethane 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
Tetrachloroethylene 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
Toluene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Chlorobenzene 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240
trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
Ethylbenzene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
cis-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/22/87 N/A SW 8240

*Total Xylenes 5. U ug/kgdry 5. N/A 5/22/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List. i

This report is sub tted f0( the exCIUStA use of the person. Parnership. or orporaton to whom it s addressed. Susequenl use of the name of this company or any
me~ of its staff in connection with me advertising or sale of any product or process will be ganted only on contact. This company accepts no responsibility except
for the duo performnce of inl3e n analysis in good faith and according to the rules of the trade and of s e.



Laucks
L Testin Labortories, InW. Certificate

940 South 1-areyS.. Seaule.Washi ngon 98108 (206)767-5060

IChernis"-yMicroblgy and Technical Services

TO: Science Applications International Corporation

tLABORATORY 1.0. NO.: 3894-0522VSBJ2
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/AVSAMPLE MATRIX: SOIL METHOD BLANK

I VOLATILE ORGANICS (BY GCINS)

Test Date Date Method Method
Result/Flag .Unit LLD Prepared Analyzed Prepared Analyzed

Chiorornethane 2,000. U ug/kg~dry 2,000. N/A 5/22/87 N/A- SW 8240
Bromomethane 2,000. U ug/kg,dry 2,000. N/A- 5/22/87 N/A SW 8240
Vinyl Chloride 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240Lhootae200 gk~r 200 / /28 / W84
MtyeeChlord e 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
Nethlene Choid2,000. U ug/kg~dry 1,000. N/A 5/22/87 N/A SW 8240
Aceoen 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 82401Acetlonie 1,400. U ug/kg~dry 2,000. N/A 5/22/87 N/A SW 8240
*arbon ir ie 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
1.1- * Calrbo Dis lde 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240

I1,1-Dichloroethalne 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
ta1,-Dichloroeth e 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Chlranoform hlretyn 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Chloroforme 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
1,2-.cutaohne 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
1,2.-richloroethane 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Carbon-Terchorihae 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
CarbnlTAetachoe 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
*Vminylocetha e 112000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
BromoDichloroetane 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
1,2-ichloropropaene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Trenzoen le 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Benzene omoetan 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Ch.2ior o roethane 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240

This report is subrritted for the OXCIUS~e US* Of the person. partnership, or corporation to whom it is addressed. Subsequent use of the name of this company or any
j member Of its staff in connection with mte advertisng or sale of any product or process will be 4anted only on contact. This company accepts no responisibility except

tor the due performance of inspection and/or analysis in good faith and accoiding to the rules of the trade and of science.



Laucke-
Testing Laboratories, ic. Certificate
940 South liameySt-. Seatle.Washington 98108 (206)767-5060

Chemisr.Miccbclogy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-O522VSBJ2
SAWC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flagq Unit LID Prepared Analyzed Prepared Analyzed

2-Chioroethyl vinyl ether 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Bromoform 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
*4..Methyl..2.pentanone 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
*2..Hexanone 2,000. U ug/kg,dry 2,000. N/A 5/22/87 N/A SW 8240
1,1,2,2-Tetrachioroethane 1,000. U ug/kg~dry 1,000. N/A 5/22/87 N/A SW 8240
Tetrachioroethylene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Toluene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Chlorobenzene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
trans-1,3-Dichloropropene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
Ethylbenzene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
cis-1,3-Dichloropropene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
*Styrene 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240
*Total Xylenes 1,000. U ug/kg,dry 1,000. N/A 5/22/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List.

0onwo itS staff in connection with tho advertising or 3awe of any product at process will be granted only on contact. This company accepts no responsibility except
forth due pefomce: of: iseton and/ e anays ngo fiand accporoaoing to theruls oftetader ad ofscieqntUc h ine 1tlSC~PfYO



L1a uclks
I esing Labotatories, Mnc. Certificate
940 South Haney St. Seattle.Washington98108 (206)767-5060

ChernL-uy Mici~iolgy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0523VSBSI
SAIC l.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
ReutFa Unit LLD Prpae Analyzed Prepared Analyzed

Chioromethane 10. U ug/kg~dry 10. N/A 5/23/87 N/A SW 8240
Bromomethane 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
Vinyl Chloride 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
Chioroethane 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
Methylene Chloride 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
Acrolein 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
*Acetone 10. U ug/kg~dry 10. N/A 5/23/87 N/A SW 8240
Acrylonitrile 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
*Carbon Disulfide 5. U ug/kg~dry 5. N/A 5/23/87 N/A SW 8240Ii1,1-Oichloroethylene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
1,1-Dichloroethane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
trans-1,2-Dichloroethylene 5. U ug/kg~dry 5. N/A 5/23/87 N/A SW 8240IChloroform 5. U ug/kg~dry 5. N/A 5/23/87 N/A SW 8240
*2..Butanone 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240
1,2-Dichloroethane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
1.1.1-Trichioroethane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
*iVinyl Acetate 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240

Bromodichioromethane 5. U ug/kg~dry 5. N/A 5/23/87 N/A SW 8240
1.2-Dichloropropane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
Trichloroethylene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
Benzene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
Chlorodibromomethane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

1,1,2-.Trichloroethane 5. U ug/kg~dry 5. N/A 5/23/87 N/A SW 8240N
~ This report is subrmitted to( the exclusive use of the person. partnership. orwiorporation to whom it is addressed. Susequent use of the name o1 this company or any

mebrof its staff in connection with the advertising or safe of any Ptoduct or process will be granted only on contract, TIjit company accepts no responsibility exceptlo h u efrac fiseto nlfaayi ngo fihadacrigt h)rlso h rd n fIO G



-Laucks .....
Testing Laboratories, Inc. Certificate
940 South HameyStSeattleWashingiton 98108 (206)761-5060

Chemistry Microbicibgy and Technical Services

TO: Science Applications International Corporation 
A

LABORATORY I.D. NO.: 3894-0523VSBSI

SAIC I.D. NO.: N/A

DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method

Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

Bromoform 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240

*2-Hexanone 10. U ug/kg,dry 10. N/A 5/23/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

Tetrachloroethylene 5. U. ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

Toluene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

Chlorobenzene 5. U ug/kgdry 5. N/A 5/23/87 N/A SW 8240

trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

Ethylbenzene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

cis-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240
*Total Xylenes 5. U ug/kg,dry 5. N/A 5/23/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List.

This report is Submitted fo the exclusive use of the person. pannefship, or coporation to whom it is addressed. Subsequent use of the name of this company or any
mem r of its staff in Connection with tie advertising or sale of any product or process.will be ganted only on conract. This company accepts no responsibility except
fo th due performance of inspection wdor analysis in good taith and according to the rules of the trade and of 3ance.



Laucks
.Testing Laboratories, Inc. Certificate

940 South HameySct SeattleWashingion 98108 (206)767-5060

Chemista. ML-mbkogy. and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0526VSBJI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A

SAMPLE MATRIX: SOIL METHOD BLANK

VOLATILE ORGANICS (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Chloromethane 10. U ug/kg,dry 10. N/A 5/26/87 N/A SW 8240
Bromomethane 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240
Vinyl Chloride 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240
Chloroethane 10. U ug/kg,dry 10. N/A 5/26/87 N/A SW 8240
Methylene Chloride 5. U, ug/kgdry 5. N/A 5/26/87 N/A SW 8240
Acrolein 10. U ug/kg,dry 10. N/A 5/26/87 N/A SW 8240
*Acetone 5. J ug/kg,dry 10. N/A 5/26/87 N/A SW 8240
Acrylonitrile 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240
*Carbon Disulfide 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240
1,1-Dichloroethylene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
1,1-Oichloroethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
trans-1,2-Dichloroethylene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
Chloroform 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240
*2-Butanone 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240

1,2-Dichloroethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
.1,1,1-Trichloroethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
Carbon Tetrachloride 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
*Vinyl Acetate 10. U ug/kg,dry 10. N/A 5/26/87 N/A SW 8240

Bromodichloromethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
1,2-Oichoropropane 5. U ug/kg,dry 5. NIA 5/26/87 NIA SW 8240
Trichoroethylene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
T rBenzene 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240

Chlorodibromomethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
1,1,2-Trichloroethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240

This repon is subitned for the exclusNe use of the persn, partnership, or orporation to whom it is addressed. Subsequent use of the name of this company or any

member of its staff in connection with me adventsing or sal. of any product o process will be ganted only on contact. This company accepts no responsibility except
for the due performance of inspection and/of analysis in good faith and according to the rules of the trade and of scence.



Laucks 12!
Testing Laboratories, Inc. Certifica
940 South HameySt Seattle.Washington 98108 (206)767-5060

ChemisuT. Mkicrcbqy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0526VSBJI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

2-Chloroethyl vinyl ether 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240
Bromoform 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
*4-Methyl-2-pentanone 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240
*2-Hexanone 10. U ug/kgdry 10. N/A 5/26/87 N/A SW 8240

1,1,2,2-Tetrachloroethane 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
Tetrachloroethylene 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240
Toluene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
Chlorobenzene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
trans-1,3-Dichloropropene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
Ethylbenzene 5. U ug/kgdry 5. N/A 5/26/87 N/A SW 8240
cis-1,3-Dichloropropene 5., U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
*Styrene 5. U ug/kg,dry 5. N/A 5/26/87 N/A SW 8240
*Total Xylenes 5. U ug/kgodry 5. N/A 5/26/87 N/A SW 8240

*Additional compounds from the EPA's Hazardous Substances List. i

This report is Subm tted for the excluse uSe Of the person, partnershi. or corporation to whom it is addressed. Suswquent use oi the name of this company or any
member of its stall in connection with me advertising or sale of any product or process will be ranteu only on conract. This company accepts no responsibility except
for the due performance of inspection and/or anatysis in good faith and acconding to the rules of the trade and of sience.



La ucks
T esting Laboratories, hic. Certificate
940 South Harney Sc..SeattIe.Washinqcon 98108 (206)767-5060

Chemisay. Mkmibdoogy and Technical Skrvices

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0518SSBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/AFSAMPLE MATRIX: SOIL METHOD BLANK

- SEMI-VOLATILES (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Bis(2-chloroethyl)ether 50. U ug/lcg~dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2-Chlorophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Phenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

-- 1,3-Dichlorobenzene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
1,4-Dichlorobenzene 50. U ug/kg;dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
1,2-Dichlorobenzene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Bis(2-chloroisopropyl)ether 50. U ug/kg,dry 50. 5/18/87 5/23/87 SV 3550 SW 8270
Hexachloroethane 50. U ug/kg~dry 50. 5/18/87 5/23/87 SW 3550 SW 8270IN-nitroso-di-n-propylamine 50. U ug/kg~dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Nitrobenzene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Isaphorone 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2-Nitrophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2.4-Dimethylphenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Bis(2-chloroethoxy)methane 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2.4-Oichlorophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
1,2,4-Trichlorobenzene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Naphthalene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Hexachlorobutadiene 50. U ug/kg~dry 50. 5/18/87 5/23/87 SW 3550 SW 8270I4-Chloro-M-cresol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Hexachlorocyclopentadiene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2.4.6-Trichlorophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270I2-Chloronaphthalene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Acenaphthylene s0. U ug/kg~dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

4, This report is Suibmitted for the *xCtuSpw* us. ol the person. partnership. or coporation to whom it is addressed. sub~sequent US* Of the name* of this company of anymembro its staff in connection with me advertising or safe ofan product or process will be ranted only on contract. This company accepts no responsibility exceptorthe due perforrmance of inspection an~otto analysis in good faith and according to trie rules of the trade and of Science.



L a u c k s certificate
Testing Laboratories, Inc. Certificate
940 South HameySt.. Seattle.Washington 98108 (206)767-5060

Chemistry. Miciogy and Technical Services

TO: Science Applications International Corporation
LABORATORY I.D. NO.: 3894-0518SSB[

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthalate 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2,6-Dinitrotoluene 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Acenaphthene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2,4-Dinitrophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
2,4-Dinitrotoluene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
4-Nitrophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Fluorene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
4-Chlorophenyl phenyl ether 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Diethylphthalate 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
4,6-Oinitro-o-cresol 50: U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
1,2-Oiphenylhydrazine 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
4-Bromophenyl phenyl ether 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Hexachlorobenzene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Pentachlorophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Phenanthrene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Anthracene 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Dibutylphthalate 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Fluoranthene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Pyrene 50. U ug/kg,dry 50. 5/18/8,7 5/23/87 SW 3550 SW 8270
Benzidine 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Butyl benzyl phthalate 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Benzo(a)anthracene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Chrysene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

3,3'-Dichlorobenzidine 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Bis(2-ethylhexyl)phthalate 650. ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
N-nitrosodiphenylamine 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Di-n-octyl phthalate 100. ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Benzo(b)fluoranthene 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270

This r9Ofl is subltted fr the exclus" use of the person, pWarnership, c onpOrtioflo to whom it is addressed. Sui$equent UsC 01 the name of this company Of any
memoe of its staff in connection with the adveising r sa e of any product or pocess will be ranted only on contact. This company accepts no responsibility except
for the due performance of inspection and o analysis in good faith and according to t* rules of the trade and of science.

4(



'Lucks
1 Testing Laboratories, Inc. Certificate

940 outh HaneySt_ Seattle.Washing!on 98108 (206)767-5060

Chuist Microiob .and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0518SSBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method

Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Benzo(a)pyrene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Indeno(l,2,3-cd)pyrene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Dibenzo(ah)anthracene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
Benzo(ghi)perylene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
e*Aniline 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

*Benzoic Acid 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

*Benzyl Alcohol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 - SW 8270
*4-Ch loroaniline 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

*Dibenzofuran 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
*2-Methylnaphthalene 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270I *2-Methylphenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
*4-Methylphenol 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
*4..Methyanlphen 50. U ug/kgdry 50. 5/18/87 5/23/87 SW 3550 SW 8270
*2-Nitroaniline 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
*3-Nitroaniline 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270
,*45-Nitroaniline 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

2,4,5-Trichlorophenol 50. U ug/kg,dry 50. 5/18/87 5/23/87 SW 3550 SW 8270

T

I "Additional compounds from the EPA's Hazardous Substances List.

S This repori is submitted low the exclusie use of the person. pannership, or crporation to whom it is addressed. Subsequent use of the name of this company or any
memoer of its staff in connection with me advenriing or sale of any product or process will be ganted only on contact. This company accepts no responsibility except
for the due performance of inspection and/or analysis in (od faith and according to the rules of the trade and o s oence.I



KLaucks
Testing Laboatories, Inc. Certificate J
940 uth Hameyt-SeattleWashington 98108 (206)767-5060

chemistry. Miciobbgy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0519SSBI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

SEMI-VOLATILES (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 50. U g/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Bis(2-chloroethyl)ether 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2-Chlorophenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Phenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
1,3-Dichlorobenzene 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
1,4-Dichlorobenzene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
1,2-Dichlorobenzene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Bis(2-chloroisopropyl)ether 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Hexachloroethane 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
N-nitroso-di-n-propylamine 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Nitrobenzene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Isophorone 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2-Nitrophenol 50. U ug/kg,,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270

2.4-Dimethylphenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Bis(2-chloroethoxy)methane 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2,4-Dich!orophenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
1,2,4-Trichlorobenzene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Naphthalene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Hexachlorobutadiene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
4-Chloro-M-cresol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Hexachlorocyclopentadiene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2,4,6-Trichlorophenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2-Chloronaphthalene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Acenaphthylene 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270

This report is submitted ft the exclusive use of the person, partnership. at oipofation to whom it is addressed.-Subsquent use of the name of this company or any
me:mbe of its staff in connection with me advemsing or safe of any product o process voll be ganted only on contact. This company accepts no responsibility except
for the due performance of Inspection ai /o aloys in good faith and accoding to the rues of the trade and of scence.

. . .. • . m ~ m
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1 Testing Laboratories, Inc. Certificate

940 South HarneySt.. Seattle.Washington 98108 (206)767-5060

) Chemistr. Micrcbiob .and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-05195SBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthalate 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2,6-Dinitrotoluene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Acenaphthene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270

2,4-Dinitrophenol 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
2,4-Dinitrotoluene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
4-Nitrophenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Fluorene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
4-Chlorophenyl phenyl ether 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Oiethylphthalate 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
4,6-Dinitro-o-cresol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
1,2-Diphenylhydrazine 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
4-Bromophenyl phenyl ether 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Hexachlorobenzene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Pentachlorophenol 50. U Ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Phenanthrene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Anthracene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270

iibutylphthalate 5O. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Fluoranthene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Pyrene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Benzidine 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Butyl benzyl phthalate 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Benzo(a)anthracene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Chrysene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
3,3'-Dichlorobenzidine 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Bis(2-ethylhexyl)phthalate 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270

N-nitrosodiphenylamine 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270

Di-n-octyl phthalate 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Benzo(b)fluoranthene 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270

This report is submind for the exCluse use of the person. pa onershp poration to whom it is addres.sed. Susequent use of th. name o thts company or any

member Of its staff in connection wmith me adverising or sale of any product or process will be ganted only on conract. This company accepts no responsibility except

for the due performance o inspection and/Oi analysis in good faith and according to the rutes of the trade and of soence.



Lauck
Testing Laboratories, Inc. Certificate
940 South HameySt. SeattleWashington 98108 (206)767-5060

Chmity.Micrb gy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0519SSB[
SAIC 1.0. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Benzo(a)pyrene 50. Ur 50. 5/19/87 5/29/87 SW 3550 SW 8270
Indeno(p2r3-cd)pyrene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Dibenzo(ah)anthracene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
Benzo(ghi)perylene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*Aniline 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*Benzoic Acid 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*Benzyl Alcohol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*4Chloroaniline 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*Dibenzofuran 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*2iMethylnaphthalene 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*2-Methylphenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*4-Methylphenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*2-Nitroaniline 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*3-Nitroaniline 50. U ug/kgdry 50. 5/19/87 5/29/87 SW 3550 SW 8270
*4-Nitroaniline 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270

2,4,5-Trichlorophenol 50. U ug/kg,dry 50. 5/19/87 5/29/87 SW 3550 SW 8270

*Additional compounds from the EPA's Hazardous Substances List.

This report is subited for tle exclusve us* of the person, pannrshjp. or crporatiorn to whom it is addressed. Siisequent use of the name of this company or any
member of its stall in connection with te advertising or safe of any product or process will be ranted only on contract. This company accepts no responsibility except
for the due performance of inspection ak/or analysis in good faith and according to tie rules of tne trace and of soence.
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[ Testing Laboratories, Mnc. Certificate

940 South HarneySu Seactle.Washingion 98108 (206)767-5060

j Chemistry Mkcidbbg and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-052OSSBI
SAIC 1.0..NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

I SENI-VOLATILES (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 2,500. U ug/kg.dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Bis(2-chloroethyl)ether 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

I2-Chlorophenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Phenol 2,500, U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
1,3-Dichlorobenzene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
1,4-Dichlorobenzene 2,500. U ug/kg~dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
1,2-Oichlorobenzene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Bis(2-chloroisopropyl)ether 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Hexachloroethane 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
N-nitroso-di-n-propylamine 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Nitrobenzene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

Ispooe2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2-NIopho0.Ugk~r ,50 /08 60/7S 35 W87
2.-it lphenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
B2,-chm ethyeol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Bis(-ichloropehoymthn 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270I 2,4-ichloroenl n 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Naphtrhal e nzn 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Heahhloale e n 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Hexchorobutadene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270Heahooylpnain ,0.U u/gdy250 /08 /18 W35 W87
24-Trchloro enol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Hexchorocycthlpenten 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2,4,6-htrhloren ol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

4~XThis. report 1s 3ubrvvtted for the exclusive us* of thei person. partnership. or Corporation to whom it is addressed. Subsequent use ci the name of this company or any

*~j~member of its stalf in connection with Me advertisinig or sale of any product or process will be grated only on contract. This company accepts no responsibility except

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of soience.



SL auclks
Testing Laboratories, Inc. Certificate
940 South HameySt. Seattle.Washington 98108 (206)767-5060

Chemistry. Microbiogy and Technical Services

j
TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-052OSSBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthalate 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2,6-Dinitrotoluene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Acenaphthene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2,4-Dinitrophenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2,4-Dinitrotoluene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
4-Nitrophenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Fluorene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
4-Chlorophenyl phenyl ether 2,500. U ug/kg,dry 2.500. 5/20/87 6/01/87 SW 3550 SW 8270
Diethylphthalate 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
4,6-Dinitro-o-cresol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
1,2-Diphenylhydrazine 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
4-Bromophenyl phenyl ether 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Hexachlorobenzene 2,500. U u9/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Pentachlorophenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Phenanthrene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Anthracene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Dibutylphthalate 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Fluoranthene 2,500. U uq/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Pyrene 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Benzidine 2,500. U ug/kg,dry 2;500. 5/20/87 6/01/87 SW 3550 SW 8270
Butyl benzyl phthalate 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Benzo(a)anthracene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Chrysene 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
3,3'-Dichlorobenzidine 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Bis(2-ethylhexyl)phthalate 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
N-nitrosodiphenylatine 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Di-n-octyl phthalate 2.500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Benzo(b)fluoranthene 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

This repo1 is submlled for the exctuswe us* of the Perms , partnership. or coporation to Whom It is adressed. Subsequent use of the name of this company or any
; memer of its staff in connection with te,advertising or sale of any product o process will be granted onty on contact. This company accepts no responsibility except

to the due performance of inspection andlor analysis in good faith and accotaing to the rules of the trade and of scence
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Laucks 4
t Testing Laboratories, Inc. Certificate

940 South HameySt. SeattleWashington 98108 (206)767-5060

Chemistry Micb Wgy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0520SSBI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Uni.t LLD Prepared Analyzed Preoared Analyzed

Benzo(k)fluoranthene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Benzo(a)pyrene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Indeno(1,2,3-cd)pyrene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Dibenzo(ah)anthracene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
Benzo(ghi)perylene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*Aniline 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*Benzoic Acid 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*Benzyl Alcohol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*4-Chloroaniline 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*Dibenzofuran 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*2-Methylnaphthalene 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*2-Methylphenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

*4-Methylphenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*2-Nitroaniline 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*3-Nitroaniline 2,500. U ug/kgdry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
*4-Nitroaniline 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270
2,4,5-Trichiorophenol 2,500. U ug/kg,dry 2,500. 5/20/87 6/01/87 SW 3550 SW 8270

I

*Additional compounds from the EPA's Hazardous Substances List.

This repor is submited for the exclusNe use of the pe son. partnership, or Corporation to whom it is addressed. Susequent use of the name of this company or any
member of its staff in connection with me advertising or sale of any product o process will be ganted only on contact. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good laith and according to the rules of the trade and of science.



Laucks
Testing Laboratories, Inc. Certificate 3
940 South HameyS. Seattle-Washingion 98108 (206)767-5060

Chemisur. Micmbogy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0526SSBI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

SEMI-VOLATILES (BY GC/MS)

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

N-nitrosodimethylamine 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Bis(2-chloroethyl)ether 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2-Chlorophenol 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Phenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
1,3-Dichlorobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
1,4-Dichlorobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
1,2-Dichlorobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Bis(2-chloroisopropyl)ether 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Hexachloroethane 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
N-nitroso-di-n-propylamine 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Nitrobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Isophorone 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2-Nitrophenol 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2,4-Dimethylphenol 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Bis(2-chloroethoxy)methane 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2,4-Dichlorophenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
1,2,4-Trichlorobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Naphthalene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Hexachlorobutadiene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
4-Chloro-M-cresol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Hexachlorocyclopentadiene 50. U ug/kgdry 50. 5126/87 6/01/87 SW 3550 SW 8270
2,4,6-Trichlorophenol 50. U ug/kg.dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2-Chloronaphthalene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Acenaphthylene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

This repot is subrn, ed for the exclusive use of the persin. partnersh;p, or corporation to whom at is adres :. Subsruent use of the name of this company or any
member of its staff in connection with lie advertising or sale of any product or process will be ranted only on conract. This company'accepts no responsibility except
for the due petformatce of inspection andlor analysis in good faith and according to the rules of the trade and Of soence.
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ITestin Laboratories, Inc. Certificate
940 South HarrieyS..Seaule.Washingcon 98108 (206)767-5060

tChemistry. Micrbiogy and Technical Services

TO: Science Applications International Corporation

LABORATORY 1.0. NO.: 3894-0526SSBI
SAIC 1.0..NO.: N/A
DATE OF SAMPLE RECEIPT: N/AISAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Dimethylphthalate 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2,6-Dinitrotoluene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Acenaphthene SO. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2,4-Dinitrophenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
2,4-Dinitrotoluene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
4-Nitrophenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Fluorene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
4-Chlorophenyl phenyl ether 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Diethylphthalate 50. U ug/kg~dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
4,6-Dinitro-o-cresol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
1.2-Diphenylhydrazine 50. U ug/kg~dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
4-Bromophenyl phenyl ether 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Hexachlorobenzene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270IPentachiorophenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Phenanthrene 50. U ug/kg~dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Anthracene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270IDibutylphthalate 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Fluoranthene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Pyrene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270I:Benzidine 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Butyl benzyl phthalate 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Benzo(a'anthracene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Chrysene 5O. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

3,3'-Dichlorobenzidine 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
Bis(2-ethylhexyl)phthalate 52. ug/kg,dry 50. .5/26/87 6/01/87 SW 3550 SW 8270

F"N-nitrosodiphenylamine 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270IDi-n-octyl phthalate 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

Benzo(b)fluoranthene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

This report is submitted for the exclusive use o1 the person. paneriship, or orporationl to Whom it i3 addressed. Stbse4uent use of the name of this company or any
member of Its ta2H in connection with the advenismg or sal. of any product or process will be granted only on contract. This company accepts no responsibility except
for the due _.ofomranco of inspection anor analysis in good faith and according t0 the rules of the trade and o1 sonce.



Laucks
Testing Laboratories, Inc. Certificate _
940 South HameySt Seattle.Washington 98108 (206)767-5060

Chemistry. Mictroiog. and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-0526SSBI

SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

Test Date Date Method Method
Result/Flag Unit LLD Prepared Analyzed Prepared Analyzed

Benzo(k)fluoranthene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

Benzo(a)pyrene 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270

Indeno(1,2°3-cd)pyrene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

Dibenzo(ah)anthracene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

Benzo(ghi)perylene 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270
*Aniline 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
*Benzoic Acid 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*Benzyl Alcohol 50. U ug/kgdry 50. 5/26/87 6/01/87 SW 3550 SW 8270
*4-Chloroaniline 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*Dibenzofuran 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*2-Methylnaphthalene 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270
*2-Methylphenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*4-Methylphenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*2-Nitroaniline 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*3-Nitroaniline 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*4-Nitroaniline 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

2,4,5-Trichlorophenol 50. U ug/kg,dry 50. 5/26/87 6/01/87 SW 3550 SW 8270

*Additional compounds from the EPA's Hazardous Substances List.

Tis report iS submitted for the exclusive use of the person. pannership, of corporaton to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection with te advertsing or sa e of any product o process will be ganted only on co tact. This company accepts no responsibility except

t du performance of inspection and/or analysis in good faith and according to the rules of the trade and of Sience.



-Laucks
1 Testing Laboratories, Inc. Certificate

940 South Harney SE.. Seattle.Washington 98108 (206)767-5060

ChemistryMkcibiolo and Technical Services

TO: Science Applications International Corporation

i LABORATORY I.D. NO.: 3894-BI

SAIC 1.0. NO.: N/A

DATE OF SAMPLE RECEIPT: N/A
SAM4PLE MATRIX: SOIL METHOD BLANK

INORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Method
Result/Flag Unit LLD Prepared Analyzed Method Prepared Analyzed

Arsenic 0.2 U mg/L 0.2 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010
Barium 0.1 U mg/L 0.1 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010
Cadmium 0.01 U mg/L 0.01 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010
Chromium 0.1 U mg/L 0.1 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010

Lead 0.1 U mg/L 0.1 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010

Mercury 0.005 U mg/L 0.005 6/03/87 6/03/87 SW 1310 SW 7470 SW 7470
Selenium 0.2 U mg/L 0.2 5/2B/87 6/01/87 SW 1310 LX EP-3 SW 6010
Silver 0.1 U mg/L 0.1 5/28/87 6/01/87 SW 1310 LX EP-3 SW 6010

I
I
I
I

I / This repor is subryined for the exclusive use of the person, partnership. or corporation to whom it is addressed. Subsequent use of the name of this company or any
member of its staff in connection witl Me advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of soence.I



Laucks
Testing Laboratories, Inc. Certificate
940 South HameySt SeattleWashington 98108 (206)767-5060

Chemistry. Microbogy. and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-BO530GPX.WKI
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANK

ORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Met id
Result/Flag Unit LLD Prepared Analyzed Method Prepared Analyzed

Endrin 0.0001 U mg/L 0.0001 5/30/87 6/02/87 SW 1310 SW 3510 SW 8 jO

Methoxychlor 0.0005 U mg/L 0.0005 5/30/87 6/02/87 SW 1310 SW 3510 SW 8080

Toxaphene 0.01 U mg/L 0.01 5/30/87 6/02/87 SW 1310 SW 3510 SW 8 10

Lindane 0.00005 U mg/L 0.00005 5/30/87 6/05/87 SW 1310 SW 3510 SW 8^10

,
This r is sub;rsted for fhe exclusve use of fhe person. partnership, or corporalton to whom it is addressed. Subsequent use of tne name (..t this company or any
member of its staff in connection with the advertising or sale of any product or process will be granted only on contact. This company accepts "no responsibiliy except
for the due performance of inspection and/or analysis in good faitn and according to the rules of the trade and of soence.

!-1



Laucks
Testing Laboratories, Inc. Certificate
940 South Harney SE- Seattle.Washington 98108 (206)767-5060

ChemLtry. Microbiogy and Technical Services

TO: Science Applications International Corporation

LABORATORY I.D. NO.: 3894-80612GHB.WLQ
SAIC I.D. NO.: N/A
DATE OF SAMPLE RECEIPT: N/A
SAMPLE MATRIX: SOIL METHOD BLANKI

ORGANICS - E. P. TOXICITY

Test Date Date Extraction Method Method

Result/Flag Unit LLD Prepared Analyzed Method Prepared Analyzed

2,4-D 0.0005 U mg/L 0.0005 6/12/87 6/14/87 SW 1310 SW 3510 SW 8150

2,4,5-TP (silvex) 0.0005 U mg/L 0.0005 6/12/87 6/14/87 SW 1310 SW 3510 SW 8150

I

12

This ( -*Pon s submited for the eO.xlti'. use o the person, parnership. of crporation to w on it is addressed. Surltisquent use of the name of this company or any
member of its staff in Connection with me advertlsing o sale of any product or pr(cess will be grLnted only on convect. This company accepts no responsibility except
fo the due performance of inspection and/or analysis in good faith and accoMing to the rules of the trade and of soence.I



Laucks
Testing Laboratories, Inc. Certificate
940 South HarnreySt Seattle.Washington 98108 (206)767-5060

Chemistr" Microbiocoy and Technical Services

SAIC LABORATORY NO. 3894

APPENDIX A

Method Blank Summary

Blank Name Sample Numbers Analyte Result Units

BO5191CPSO1 1 - 19 Silver 0.5 U mg/kg, dry
BO5191ICPSO1 1 - 19 Beryllium 0.1 U mg/kg, dry
BO5191CPS01 I - 19 Cadmium 0.5 U mg/kg, dry
BO5191CPS01 1 - 19 Chromium 1. U mg/kg, dry
BO5191CPS01 1 - 19 Copper 2. mg/kg, dry
BO519ICPSO1 1 - 19 Lead 10. U mg/kg, dry
BO519ICPSO1 1 - 19 Nickel 2. U mg/kg, dry
BO519ICPSO1 1 - 19 Zinc 4. mg/kg, dry

B05191CPS02 I - 19 Silver 0.5 U mg/kg, dry
BO5191CPS02 I - 19 Beryllium 0.1 U mg/kg, dry
B05191CPS02 I - 19 Cadmium 0.5 U nig/kg, dry
B05191CPS02 1 - 19 Chromium 1. U mg/kg, dry
BO519ICPS02 1 - 19 Copper 1. U mg/kg, dry
B05191CPS02 1 - 19 Lead 10. U mg/kg, dry
BO519ICPS02 1 - 19 Nickel 2. U mg/kg, dry
BO519ICPS02 1 - 19 Zinc 3. mg/kg, dry

B0528HGS01 1 - 12 Mercury 0.1 U mg/kg, dry
B0528HGS02 1 - 12 Mercury 0.1 U mg/kg, dry
BO522HYSO1 1 - 19 Selenium 1.1 mg/kg, dry
B0522HYS01 I - 19 Arsenic 0.5 U mg/kg, dry

This report is submited fr the exclusive use of the person. pannership. oe corporalion to whom it is addrttssed. Subsquent use ol the name 0f this company or any
nemb' of its slat in Connection with Me advertising or sale of any product or process will be granted only on conlract. This company accepts no tesponibility except
for the due performance o inspection sndlor analysis in good faith and according to Me rules of the trade and ol soence.

A"-



Laucks
1 Testing Laboratories, Inc. Certificate

940 South HameySt Seattle.Washington 98108 (206)767-5060

iChemis.Micobiolcgy and Technical Services

SAIC LABORATORY NO. 3894

Blank Name Sample Numbers Analyte Result Units

B05250GS01 1 - 19 Pet. H.C. 20. U mg/kg, dry
BO519ICPS01 1 - 19 Antimony 3. U mg/kg, dry
BO527GFS01 1 - 50 Thallium 0.5 U mg/kg, dry
BO6O1HGO1 13 - 35 Mercury 0.1 U mg/kg, dry
BO6O1HGO2 13 - 35 Mercury 0.1 U mg/kg, dry
BO605HGS01 50, 61 - 77 Mercury 0.1 U mg/kg, dry

- BO6O5HGS02 50, 61 - 77 Mercury 0.1 U mg/kg, dry
. BO528HYSO1 20 - 50 Arsenic 0.5 U mg/kg, dry

B0528HYS02 20 - 50 Arsenic 0.5 U mg/kg, dry
;- BO528HYS01 20 - 50 Selenium 1.8 mg/kg, dry

B0528HYS02 20-50 Selenium 1.7 mg/kg, diy
B05280GS01 20 - 50 Pet. H.C. 20. U mg/kg, dry
BO526ICPS01 20 - 50 Antimony 3. U mg/kg, dry

B526ICPS01 20 - 50 Silver 0.5 U mg/kg, dry
B05261CPS01 20 - 50 Beryllium 0.1 U mg/kg, dry

I B5261CPSOI 20 - 50 Cadmium 0.5 U mg/kg, dry
B0526ICPS01 20 - 50 Chromium 1. U mg/kg, dry
B05261CPS01 20 - 50 Copper 1. U mg/kg, dryI B05261CPS01 20 - 50 Lead 10. U mg/kg, dry
BO526ICPS01 20 - 50 Nickel 2. U mg/kg, dry
B05261CPS01 20 - 50 Zinc 3. mg/kg, dry

I B05261CPS02 20 - 50 Silver 0.5 U mg/kg, dry
B05261CPS02 20 - 50 Beryllium 0.1 U mg/kg, dry
B05261CPS02 20 - 50 Cadmium 0.5 U mg/kg, dry
B05261CPS02 20 - 50 Chromium 1. U mg/kg, dry
BO5261CPS02 20 - 50 Copper 1. U mg/kg, dry
B05261CPS02 20 - 50 Lead 10. U mg/kg, dryI B05261CPS02 20 - 50 Nickel 2. U mg/kg, dry
B05261CPS02 20 - 50 Zinc 3. mg/kg, dry

I
This report is subitted for the exclusive use cf the person. partnership. or corporation to whom at Is addressed. Subsequent use of the name of this company or any

member of its staff in connection with te advertising or sale of any product or process will be ganted only on contact. This company accepts no responsibility except
for the due pedormance of inspection and/or analysis in good faith and according to the rules of the trade and of scence.I! -.--
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Blank Name Sample Numbers Analyte Result Units

805281CPS01 51 - 77 Silver 0.5 U mg/kg, dry
BO528ICPS01 51 - 77 Beryllium 0.1 U mg/kg, dry
BO528ICPS01 51 - 77 Cadmium 0.5 U mg/kg, dry
BO528ICPS01 51 - 77 Chromium 1. U mg/kg, dry
BO528ICPS01 51 - 77" Copper 1. U mg/kg, dry
BO528ICPS01 51 - 77 Lead, 10. U mg/kg, dry
BO528ICPS01 51 - 77 Nickel 2. U mg/kg, dry
BO528ICPS01 51 - 77 Zinc 1. U mg/kg, dry

B05281CPS02 51 - 77 Silver 0.5 U mg/kg, dry
B05281CPS02 51 - 77 Beryllium 0.1 U mg/kg, dry
B05281CPS02 51 - 77 Cadmium 0.5 U mg/kg, dry
B05281CPS02 51 - 77 Chromium 1. U. mg/kg, dryI805281CPS02 51 - 77 Copper 1. U mg/kg, dry
B05281CPS02 51 - 77 Lead 10. U mg/kg, dry

B0528ICPS02 51 - 77 Nickel 2. U mg/kg, dry 1
B05281CPS02 51 - 77 Zinc 1. U mg/kg, dry

BO6O1HYS01 51 - 77 Arsenic 0.5 U mg/kg, dry
BO6O1HYS02 51 - 77 Arsenic 0.5 U mg/kg, dry
BO6O1HYS01 51 - 77 Selenium 0.9 mg/kg, dry
BO6O1IHYS02 51 - 77 Selenium 1.2 mg/kg, dry
BO6100GS01 66 - 77 Pet. H.C. 20. UX mg/kg, dry
B06120GS01 51 - 62 Pet. H.C. 20. UX mg/kg, dry
805281CPS03 51 - 62 Antimony 3. mg/,kg, dry i
B0529GFS01 51 - 62 Thallium 0.5 U mg/kg, dry

I

This report is Subiled for the ezCtUSIVe U34 Of the personi. partnership. or corporation to whom it is addressed. SW3equ~nf use of the name of this company or any
Member ots staff in connection with Me adversing or sale of any product or process will be granted only on contact. This company accepts no responsibility except
for the due peeformance of inspection and/or analysis in good faith and according to the rules of the trade and of soence.
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parts per million (mg/kq) mq/kA
QC Limits

Spike Sample MS % MSD %

_ Sample Analyte Added Result Result Rec Result Rec RPD RPD REC

39 Arsenic 25. 4.1 28. 94. 28. 94. 0. * *

50 Arsenic 25. 5.7 28. 88. 29. 93. 3. * *

29 Pet. H.C. 415. 20.UX 390.X 95. 390.X 95. 0. * *

49 Pet. H.c. 420. 20.UX 410.X 94. 390.X 90. 4. * *

39 (Selenium 2.5 O.SUX 2.9 116. 2.6 104. 11. * *

50 Selenium 2.5 O.5UX 2.4 96. 2.1 84. 13. * *

39 /Antimony 12.5 3.U 12. 94. 10.5 80. -1- * *

35 Mercury 0.27 O.1U 26. 94. 0.26 94. 0. * *

50 Mercury 0.26 O.IU 0.27 108. 0.27 108. 0. * *

39 /Silver 10. O.5U 6.4 64. 6.5 65. --g * *

39 Beryll'ium 5. 0.3 4.3 78. 4-.6 86. ( # 8. 61-113
39 Cadmium 5. 0.5U 4.6 91. 4.6 92. -I. 26. 65-124
39 Chromium 100. 11. 93. 82. 97. 85. 4. 10. 76-123
39 Copper 100. 10. 91. 81. 95. 85. 5. 11. 80-118
39 Lead 100. 10.U 87. 79. 91. 83. 5. 40. 66-135
39 Nickel 100. 7. 92. 85. 95. 88. 3,. 21. 75-128
39 Zinc 100. 32.B 110.B 76. 110.B 82. 8. 24. 67-121
37 /Thallium 2.5 0.5U 3.3 133. 3.3 133. --. * *

55 /Silver 10. O.SU 5.3 53. 7.0 70. -28- * *
55 Beryll-ium 5. 0.7 4.9 84. 5.2 90. 7. 8. 61-113
55 Cadmium 5. O.5U 4.5 89. 43. 85. 5. 26. 65-124
55 Chromium 100. 14. 110. 92. 100. 89. 3. 10. 76-123
55 Copper 100. 18. 110. 89. 100. 86. 3. 11. 80-118
55 Lead 100. 10.U 100. 93. 100. 93. 0. 40. 66-135
55 Nickel 100. 11. 100. 92. 100. 91. 1. 21. 75-128
55 Zinc 100. 54. 160. 106. 150. 97. 9. 24. 67-121
S76 Silver 10. O.5U 6.6 66. 6.9 69. f * *

76 Beryllium 5. 0.6 4.8 90. 4.6 80. ( 61-113
76 Cadmium 5. 0.5U 4.3 87. 42. 84. 26. 65-124
76 Chromium 100. 13. 98. 85. 95. 83. 2.. 10. 76-123
76 Copper 100. 9. 90. 81. 89. 80. 1. 11. 80-118
76 Lead 100. 1O.U 97. 88. 96. 86. 2. 40. 66-1,35
76 Nickel 100. 6. 94. 88. 91. 85. 3. 21. 75-128
76 Zinc 100. 53. 140. 85. 140. 87. 2. 24. 67-121

[ This report is subutted for the exclusie us. of the person. partnership, or corporation to whom it Is addressed. Subsequent use of the name of this company or any
member of its staff In Connection with the advertising or sale of any product or process will be ganted only on contract. This company accepts no respons;bility except

for the due perortmance of Inspection and/or analysis in good faith and acco(ding to the rules of the trade and of science.H
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parts per million (mg/kg) m/kS QC Limits

Spike Sample MS % MSD %
Sample Analyte Added Result Result Rec Result Rec RPD RPD REC

77 Arsenic 25. 6.8 30. 93. 31. 96. 3. * *
77 Selenium 2.5 O.5UX 2.2 88. 2.4 96. 9. * *
67 Mercury 0.26 0.05U 0.27 102. 0.27 102. 0. * *
77 Mercury 0.27 0.05U 0.28 106. 0.28 106. 0. * *
68 Pet.H.C. 420. 37.X 390.X 83. 360.X 76. 9. * *
59 Pet.H.C. 480. 20.UX 450.X 94. 450.X 92. 2. * *
62 ,Thallium 2.5 O.5U 2.6 101. 2.6 101. --. * *
55 /Antimony 12.5 3.U 11. 44. 24. 95. 13- * *
76 -/Antimony 12.5 3.U 14. 55. 26. 102. 6O. * *
60 vThallium 2.5 O.SU 13. 51. 12. 49. 4. * *
45. ,/Silver 10. O.5U 6.1 61. 7.0 70. -. * *
45 Beryllium 5. 0.3 4.5 84. 4.6 86. 2. * *
45 Cadmium 5. O.5U 4.6 91. 4.4 88. 3. * *
45 Chromium 100. 15. 100. 85. 97. 82. 4. * *
45 Copper 100. 7. 93. 86. 91. 84. 2. * *
45 Lead 100. 1O.U 90. 84. 89. 84. 0. * *
45 Nickel 100. 11. 95. 84. 97. 86. 2. * *
45 Zinc 100. 39.B 120.8 82. 120.B 78. 5. * *
45 'Antimony 12.5 3.U 7.4 54. 8.2 62. i-. * *
21 'Thallium 2.5 0.5U 13. 53. 13. 50. 6-. * *

This repOrt is submntted for the exclusNe use of the person. partnership, or copoation to whom it is addressed. Subsequent use of the name of this company or anymember of its staf In connection with fte advtnisng or sa[e of any product or process il be granted only on contract. This company accepts no responsibility except
lot the due perfoirmance ot inspecton ador analysis in good faith and accoming to the tules of the tiade and of sconce.
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APPENDIX B

Replicate Quality Control Report

!%

Sample # Analyte Replicate I Replicate 2 Relative Error,

8 TS 84.6 83.8 1.0
19 TS 87.1 87.1 0.
46 TS 95.2 95.4 0.2
50 TS 96.6 96.6 0.
77 TS 94.1 94.3 0.2I

I
I

This report is subnted fto( te exclusive us* of the person. parnership, or corporatlon to whom it is addiessed. Subsequent use of the name of this company or any
Member o1 it staff in connection with 00 advertising or sale of any product or process wil be granted only on contract This company accepts no responsibility except
for te due Performance of inspection and/or analyss in good faith and according to the rules of the trade and Of scienco.
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APPENDIX C

Matrix Spike/Matrix Spike Duplicate Report

Inorganics/Metals Analyses

parts per million (mg/kq)
QC Limits

Spike Sample MS % MSD %
Sample Analyte Added Result Result Rec Result Rec RPD RPO REC

6 Arsenic 25. 9.7 32. 89. 33. 94. 5. * *
6 Selenium 2.5 0.5UX 2.2X 88. 2.4X 96. 9. * *
1 Pet. H.C. 46.D 120.X 540.X 92. 530.X 89. 3. * *
6 /Antimony 25. 3.U 26. 103. 24. 95. -. * *
9 /Thallium 2.5 O.5U 2.1 88. 2.2 91. . * *
6 YSilver 10. O.5U 8.1 81. 8.3 83. --. * *
6 Beryllium 5. 0.2 4.8 93. 4.8 92. 1. 8. 61-113
6 Cadmium 5. 0.5U 4.6 91. 4.8 97. 6. 26. 65-124
6 Chromium 100. 6. 110. 99. 100. 97. 2. 10. 76-126
6 Copper 100. 6. 100. 98. 100. 98. 0. 11. 80-118
6 Lead 100. 1O.U 110. 107. 100. 103. 4. 40. 66-135
6 Nickel 100. 2.U 100. 105. 100. 102. 3. 21. 75-128
6 Zinc 100. 26.8 130. 102. 130. 102. 0. 24. 67-121
11 Mercury 0.26 0.1U 0.24 92. 0,23 88. 4. * *
19 Mercury 0.28 0.1U 0.29 100. 0.29 100. 0. * *

This report is subritted for the exclusive use of the person. pa lnrship. or oorsalion to whom it is addresied. Subsequent use of the name of this company or any
member of its staff in Connection with the advenis3i or sale of any product or process will be granted only on contract. This company accepts no responsibility except
for the due peormance of Inspection wid/or analysis in good faith and according to the rules of the trade and of soence.
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APPENDIX D

Matrix Spike/Matrix Spike Duplicate Report

Organics

7-

- Reported below are the results of additional QC compounds utilized in the analysis
of organic compounds. Compounds of interest are spiked into two additional sample
aliquots prior to extraction and/or analysis to monitor for matrix effects, sample
processing errors, and to calculate percent recoveries of compunds of interest
and relative error in the analysis. The control limits represent the 95% confi-
dence interval established in the laboratory through repetitive analysis of these
sample types.

parts per billion (ucq/kq) uLkq
QC Limits

Spike Sample MS % MSD
Sample Analyte Added Result Result Rec Result Rec RPD RPD REC

71 2,4-D 41. 0. 35. 85. 36. 88. 3.5 * *I 71 2,4,5-TP 21. 0.14 17. 81. 17. 81. 0. * *

parts per L'lion '---LI u-/L

65 Lindane 0.20 0.0 0.26 130. 0.55 275. 71.6 15. 56-120
65 Heptachlor 0.20 0.0 0.19 95.0 0.18 90.0 5.4 20. 40-131
65 Aldrin 0.20 0.0 0.15 75.0 0.14 70.0 6.9 22. 40-120
65 Dieldrin 0.50 0.0 0.34 68.0 0.37 74.0 -8.5 18. 52-126
65 Endrin 0.50 0.0 0.51 102. 0.55 110. -7.5 21. 56-121
65 DDT 0.50 0.0 0.29 58.0 0.27 54.0 7.1 27. 38-120

3 This report is submitted for the exclusNe use of the pern. pannership. or corporation to whom it is addressed. Subsecquent use of the name of this company or any
member of its staff in connection with Me advertising of Salo of any product or proess vill be granted only on conesct. This company accepts no responsbility except
for the due performance of inspection anwior analysi in good faith and acconing to the rules of the trade and of scence.
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-i

Sample #7

ug/kg ug/kg

Conc Conc Conc % Conc % RPD REC
Compound Sgike Samp MS REC MSD REC RPD Limit Limit

1,1-DichIoroethene 88.3 0. 112. 127. 95.3 108. 16. 22 59-172
Trichloroethene 88.3 0. 105. 119. 102. 116. 2.6 24 62-137
Chlorobenzene 88.3 0. 99.9 113. 98.7 112. 0.9 21 60-133
Toluene 88.3 0. 84.4 95.6 86.1 97.5 -1.97 21 59-139
Benzene 88.3 0. 81.7. 92.5 80.9 91.6 1.0 21 66-142

Sample #14

1,1-Dichloroethene 99.0 0. 134. 135. 129. 130. 3.8 * 22 59-172
Trichloroethene 99.0 0. 126. 127. 125. 126. 0.8 24 62-137
Chlorobenzene 99.0 0. 122. 123. 122. 123. 0. 21 60-133
Toluene 99.0 0. 119. 120. 118. 119. 0.8 21 59-139
Benzene qqn n- 19 19 12, 19. 0. 2) 1 ,=.1 ,-,

This report is subrmited for the exclusive use of the person. parnership, or cwpotation to whom it is addiessed. Sub quent use of the name of this company or any I
member of Its stal in connection with the advertising or sale of any product or process wilt be granted only on contract. This company accepts no responsibility except I
for the due perfrmance of Inspection andlor analysis in good faith and accoliug to the rules of the trade and of science.
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i

Sample #40

ug/kq uq/k

Conc Conc Conc % Conc % RPD REC
Compound S Samp MS REC MSD REC RPD Limit Limit

1,l-Dichloroethene 87.1 0. 57.8 66.4 56.5 64.9 2.3 22 59-172
Trichloroethene 87.1 0. 78.8 90.5 88.2 101. -11. 24 62-137
Chlorobenzene -87.1 0. 84.9 97.5 95.3 109. -11. 21 60-133
Toluene 87.1 0. 74.8 85.9 81.9 94.0 -9. 21 59-139
Benzene 87.1 0. 66.8 76.7 77.6 89.1 -15. 21 66-142

I

I Sample #76

I 1,1-Dichloroethene 122. 0. 135. 111. 157. 129. -15. 22 59-172
Trichloroethene 122. 0. 155. 127. 155. 127. 0. 24 62-137
Chlorobenzene 122. 0. 146. 120. 148. 121. -0.8 21 60-133

I Toluene 122. 0. 151. 124. 150. 123. 0.8 21 59-139
Benzene 122. 0. 156. 128. 160. 131. -2.3 21 66-142

Key

Conc = Concentration MSD = Matrix Spike Duplicate
Samp = Sample REC = Recovery
MS = Matrix Spike RPD = Relative Percent Difference

I This Wpon Is submitted for the exclusive use of the person, partnership, or coporaston to whom it is addressed. Sui:squent use of the name of this company or any
member of its staff In connection with te advertising or sale of any product or process will be granted only on contact. This company accepts no responsibility except
for the due pefomrnce of inspection andlor analysis in good faith and according to the rules of the trade and of soence.
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APPENDIX E

Surrogate Recovery Quality Control Report

Attached are surrogate (chemically similar) compounds utilized in the analysis
of organic compounds. The surrogates are added to every sample prior to extraction
and analysis to monitor for matrix effects, purging efficiency, and sample
processing errors. The control limits represent the 95% confidence interval
established in our laboratory through repetitive analysis of these sample types.

Comment Key

C. Matrix interference. Presence of unknown constituents in the sample
(which were not on your list of analytes and therefore were not determined)
will occasionally interfere with our ability to detect your target compounds
at a more sensitive level, or will mask or enhance the measurement of spiking
compound concentrations. .

I

This report is submitted for the exclusive use of the person. partnership. o corporation to whom it is addressed. Subsquent use of the .iame of this company or any
menber of its staff in connection with me advenising or sale of any product or process will be granted only on Contract. This company accepts no responsibility except -

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.
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JOE No. 3894 DATE: 06/01/27

i Sample No. MBI Matrix: SOI L nalysis: NS-ABN

-- Sur;-ogate Fercent Ccntrol
' Comoound Recovery Ccmm-nt Limits

7- 2-Flo~orophanal &Z3 25 - 121
S--Phenc 79 2- - i13

2-Bromophenol 80 4a - 112
dS.-Ni trobenzene 84 23- 120
2-Fluorobiphenyl 69 30 - i13
dO-Azobenzane 8) 60 - 126
2.4.6-Tribromophenol 87 !9 - 122

1 di4-p-Terphenyl 82 18- 1:17

Sample No. 20 Matrix: SOIL Analysis: MS-ABN

I Surrogate Percent Control
Compound Recovery Comment Limits

I 2-Flucrophenol 79 25 - 121
d5-Fhenol 89 24 - 113
2-Bromanphenol 80 44 - 112I d5-Nitrobenzene 75 23 - 120
2-Fluorobiphenyl 72 30 -- 115
diO-Azobenzene 87 60 - 126

j 2.4.6-Tribromophenol 81 19 -. 122
d14-p-Terphenyl 81 18 - 137

I Sample No. 22 Matrix: SOIL Analysis: MS-ABN

Surrogate Fercent ControlI Compound Recovery Comment Limits

2-Fluro phenol 75 25 - 121
dS-F'henol 8i 24 -- 113
2-Bromophenol 6? 44 - 112
dU-Nitrobenzene 74 23 - 120
2-Fiuorobiphenyl 67 30 - 115
d10-Azobenzene 76 601 - 126
2.4.6-Tribromophenol 90 19 - 122
dW4-p-Terphanyl 73 W - 137

I.
U.
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Sample No. 17 Matrix: SOIL Analysis: MS-ABN

Surrogate . Percent Control I
Compound Recovery Comment Limits

2-Fluorophenol 80 25 - 121
d5-Phenal 73 24 - 113

.... 2Bomopheno_.................... ... ... 44 - 112
d5-Nitrobenzene 634 23 120
2-Fluorobiphenyl 85 30 - 115
dlO-Azobenzene .96 , 60- 126
2.4.6-Tribromophenol :71.. 19 122
d14-p-Terphenyl 122 18 - 137

Sample No. 18 Matrix: SOIL Analysis: MS-ABN

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 79 • 25 - 121.
d5-Phenol 88 24 - 113
2-Bromophenol 78 44 112
d5-Nitrobenzene 104 23 - 120
2-Fluorobiphenyl 121 30 - 115
dlO-Azobenzene 106 60 - 126
2.4.6-Tribromophenol 40 1.9 - 122
d14-p-Terphenyl 76. 18 - 137

Sample No. 19 Matrix: SOIL Analysis: MS-ABN

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 44 25 - 1.21
dS-Phenol 62 24 - 113
2-Bromophenol 48 44 - 112
dS-Nitrobenzene 68 23 - 120
2-Fluorobiphenyl *7j 30 - 115
d10-Azabenzene . 75 60 126•
2.4.6-Tribromophenol 25 19 122
d14-p-Terphenyl 109 18 -137 "



i i

Sample No. 14 Matrix: SOIL Analysis: MS-ABN

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 62 25 - 121
dS-Phenol 71 24 - 113
,2-Bromophenol-....... 62 " .44 -. 1.12 ..

d5-Nitrobenzene * .77 7 -1

2-Fluorobiphenyl .. 030- 115
. d1O-Azobenzene 79 60 - 126

2.4.6-Tribromophenol :37 19 - 122
d14-p-Terphenyl 110 .18 - 137

Sample No. 15 Matrix: SOIL Analysis: MS-ABN

Surrogate Percent Control
i Compound Recovery Comment Limits

2-Fluorophenol 75 .25 - 121 .
y d5-Phenol 75 24'-.113

2-Bromophenol 68 44 - 112
d5-Nitrobenzene 80 23 - 120
' 2-Fluorobiphenyl 83 30 - 115
dlO-Azobenzene 76 60 - 126
2.4.6-Tribromophenol 64 19 - 122
d14-p-Terphenyl 119 18 - 137

Sample No. 16 Matrix: SOIL Analysis: MS-ABN

, Surrogate Percent Control
Compound Recovery Comment Limits

I 2-Fluorophenol 66 25 -2
d5-Phenol 71 24 - 113
2-Bromophenol 62 44 - 112
d5-Nitrobenzene 72 .. 23 - 120
2-Fluorobiphenyl 92 . , 30 - 115 ,,
d10-Azobenzene .,.78 ,,. '60 -126 .

2.4.6-Tribromophenol , .3 19 -122
d14-p-Terphenyl 129 18 -137

I
I
I



j-2 -339 DAE 06 "1

Sa.mple No. Mat1~.rix SOIL Analysis4 MS-AM.NI

Ra.cv~ry C, mment Liml

2-loohni67 Z3- i

W-Phanol 7224 - 1
2-i romphanol 66 44- 1
d5-Nitraenzerne 86 27 - 12

2-Fluorobiphenyl 96 30 - 115
d1-zobnzsne 77 60 - 126
2.4.-Tibromapheno1 47 19 - 122
0i4-p-Terphenyl 11 13 - 107'

SaMP12 No~. 9M~S Mtrix4 SOIL A~nalyisi: M1S"AW

Surragte Percent Control
Compo~und Recovery Comfment Li m t s

2-Fl uoraphenol 74 25 -121

d5-Phenci 72 24 1

2-Bit-omop hencol 71 44-LQ2
d5-Nitrobanzens' 74 23 120
2-Fluarobiphanyl S-6 30 -115

d10-tAobsnzena 88 60 -126

2.,-rbrmpeo 72 19 122
d14-p-Terphenyl 120 IS 10.7

Sample No. 9MSD Matrix: SOIL Analysis: MS-ABN

Surr-ogate Percent Control
Compound Recovery; Co~mment Limits

2-Fiuorcohemol 58 25 - 1.21
W -'h enal 57 24 *- 113
2-B'r omopheno 1 55 44 -112
d5-Nitrobenzene 632$ 120
2-Fluorobiphenyl 66 3 - 115
d10-Aobunzene 75 60 - 126
2.4.6-Tribromooiienol 67 19 - 122

d14-p-Terphenyl 118 12 -17



E

Sam..iple No. 23 Matriv: SOIL Analysis: NS-AEDA

1. Surroga' Percent Contro].
Compound Recover y Comm=s, Limits

? 2.-Fluo-.henol 53 2Z - 12.
d5-Phenol 82 24 - 113

S2-Bromophenl 62 44. 112

dS-Nitrobenzena 78 23 - I
2-Filuorobiphenyl 72 30- 15
d10--Azobenzane 8 60- 126
.4.6-Trib'mophenol 26 19 - 122
d!4-p-Terphenyl 72 1S- 137

Sample No. 24 Matrix; SOIL Analysist MS-ABN

Surrogate Percent Control
Compound Recovery Comment Limits

2-Fluorophenol 82 25 - 121
d5-Pheno! S9 24 - 113
2-Bromophenol 82 44- 112
d5-Nitrobenzene 86 23 - 120
2-Fluorobiphenyl 71 30 - 115
d-Azobenzene 90 60 - 12&
2.4.6-Tribromophenol 103 19 - 122
0d4-p-Terphenyl 75 12- 137

I
i
I
I
I
I
I
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jOB 'h,-. 3894 DATE-, 06/02/87

Sample No. 2 Matrix: SOIL Analysis: MS-ABN

Surrogate Ferent Contra!
Compound Recovery Commen Li mi ts I
2-F-Luor-nr"'al 73 2 - 12
dS-Phenol 75 24 - 113 j
2-Bromophenol 74r 44 - 112
d-Nitrobenzane 64. 23 -. 120
2-Fluorobiphenyi 62 30 - 115
dlO- zobenzane 62 60 - 126
2.4.6-Tribromophenol 59 19 - 122
d14-p-Terphenyl 84 18 - 137

Sample No. 21 Matrix: SOIL Analysis: NS--ABN

Surrogate Percent Control .
Campound Recovery Comment Limits

2-Fluorophenol 86 25 - 121
d5--Phenol 86 24 - 113
2-Bromophenol 88 44 - 112
dS-Nitrobenzene 69 23 - 120
2-Fluorobiphenyl 72 30 - 115
dl0-Azobenzens 76 60 - 126
2.4.6-Tribrmophenol 82 19 - 122
d14-p-Tarphenyl 86 18 - 137

I

-I



JOB INo . r3,-,l4. D 0602/87

.... . Matri.x, SOIL Analysis; M.....A ,.

S urro'a. Percent C.nntr&.

.Compound Rever-y C', mxmint Li mi t

2--Fi,:orophenol 87 25 -

d5-Phenol 22 24 - 113
2-Bromphenol 85 44 - 12
W'-.",i trobanzerie 81,', 23.- - 1'_.,,

2-Fluorobiphenyl 70 3" i"._
.... -.. o nz er 86 60 - °:26
2.4.6-Tribromwphenol 71 19 -122
d4-p-Terphenyl 87 1_ 137

Sample No. 66 Matrix: SOIL An.lysis: MS-AN

j Surrogate Percent Contral

Comp ou'nd Recovery Comment Limits

I 2-Fluorophenol 82 25 -. 121
d5-Phenol 78 24 - 113

7-Bromophen8l 76 44 - 112

d5-Nitrobenzene 78 23 - 120
2-Flurobiphanyl 74 30 -- 1.15
dl'-Azobanzene 74 60 - 126
2 4.6-Tribromaphanol 71 19 - 122
d14-p-Terphenyl 90 18 - 137

I Sample No. 67 Matrix: SOIL Analysis: "S--BN

Surrogate Percent Controi
I Compound Recovery Coamment Limits

2-Flucrophenol 75 25 - 121
i d5-Fhenlo 76 24 - 113

2-Br nophenol 72 44 - 112
dS-Nitrobenzene 69 23 - 120
2-Fluorobiphenyl 67 30 - 115
dO-Azobenzene 66 60 - 126
2.4.6-Tribromophenol 75 19 - 122
d14-p-Terphenyl 75 18- 137I

I
I



Sampla No. 67ME Matrix: SOIL Anayis; MB--E:N

Surrogate Percent Controli
Comp ounfd Recoveryv Commen't Limits

2-Flucrophnol 66 25 -121
5-iPhenol 617 24 - 113

d5-Nitrobenzene 62 23 - 120
2-F~lucrobiphany 61 30 -115
VOAoezn 72 60 -126

2.46 riromphno 72 15 - 2ZE
dl 4-p-Terphenyl 70 12 13.7

Siple Nco. 67MSD rNatriN: SOIL An.a!V.sis: riS-AGN\

AroaePercant Contra!±
Compounfld Recovery Comme~nt LimitLs

2-Fl ucrophenoI 65 25 - 2
dS-Ftsnol 65 24 - 1
2-Broiphenoi 81 44 -112
d5-Nitrcbenzene 7.1 23 120
2-F1luorabiphenyl 74 30 - i1~3
d10-Azabsn:zre 77 60 - 126
2.4.6-Tribromophenol. 84 1? - 122
d14-p-Terphsnyl 79 18 - 137



L

Sample No. 0518SSBI Matrix: SOIL Analysis: MS-ABN

Surrogate -Percent Control

Compound Recovery Comment Limits

2-Fluorophenol 61 25- 121

d5-Fhanol 62 24 -113

2-Brcmpphenol - ._56 .44 -112

dE-Nitrobenzene -. 71, 23 - 1'70
2-Fluorobiphenyl 79 30 - 115

d1O-Azobenzene 69 60 -126

2.4.6-Tribromophenol 45 19 - 122

d14-p-Terphenyl 113 18- 137

T1

I

I



.JOB No. 3894 DATE: 06/11/87

Sample No. ., .,..XW.,i Matrix: WATER Analysis. PEST

Surroqate Percent Control
Compound Reco.very CCnmen : Li i , t

Dibut-Ichlorendate 84 24 - 150

Is, dr"iii 41 43 - 118

Sanple No. 63 Matrix: WATER Analysis- PEST

Surrogate Percent Control
CoMpound Recovery Comment Li mits

.Dibuty1chlarendate 97 24 - -5)
Isodrin 51 43 - 112

Sample No. 64 Matrix: WATER Analysis: PEST

Surrogate Percent . Control
Compound Recovery CommenTt Li mi ts

Dibutylchlrendate 66 24 - 150
Isodrin 26 43 - 118

Sample No. 65 Matrix: WATER Analysis: PEST

Surr-ogate Percent Control
Compound Recovery Comment Limits

Dibutylchlorendate 90 24 - 150
Isodrin 59 43 - I18

Sam le No. 65MSD Matrix: WATER Analysis: PEST

Surr oqnLe Ferce t' Control
Compound Recovery Camment Lirni ts

Dibutylchlorendate 74 24 - 150
Isodrin 56 43 - 113

------------------------------------



S amIe c.. 65NS Mr,-: WATER Ana!1' ss: PEST

Surrote FErc Cn. C3n tr 1
C rn0 und Recovery Comment Li-Ii t

Di b u, .I. c n 7424 -2

Is --. dri 27 1,- _ E

Sampl;e1 No. 71 Mlatri,: WATER ,n.,-vs,.. PEST

SSurroat Fercenl Control
Compound Recf',very Commeflt L.i mi t-

Di.uLtyich1orend ate 95 24 - 150

I sod. 'in 33 43- 11

Sampl= No. 72 Matrix: WATER Analysis ,EST

Surrogate Per cen _  C, - o
Compound Recovery Comment Limi ts

D i b u t I c-. 1 eida ,-62 1 150 10

Dio .. n5r4nd 2 4 - 8

TI
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JOB No. _894 DATE: 037702/87
Sam~ple No. 1 Matri x: ,SOIL Analysis: MS-V0A !

Surrogate Percent ControlCmphound Rcovsry Commaen t Li mi ts

p-Bromofluorobenzene 26 74 - 12!d4-1.2-Dichlorcethane 98 70 - 121dS-Tol uene 0io 1 - 117
Sample No. 3 Matrix: SOIL Analysis; MS-VOQA

Surrogate Percent ControlCompund Recovery Co(-mat Li mi ts
p-rLomof udrobenzen e 1 74 - "21d--. 2-Dichlro.athane 99 70 - 121dB-Tolune 106 81 - 117

Sample No. 4 Matri,: SOIL Analysis: MS-VOA

Surrogate Fercent Control
CompOLund Recovery Comment Limits
p-Sromofuorobenzene 120 74 - 1214 -. 2 -Dichloroethane 112 70- 121dS-Toluene 108 81 - 117

Sample No. 5 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Contro!Compound Recovery Comment Limi ts

p-Sromofluorobenzene 90 74 - 121d4-1 2-Di chl oroethane 83 70 - 121dS-Toiuene 94 81 - 117

I
2



Sa p e ,= ... ,,.,ix: SOIL .....s M -w l"

t SurrDga.te Fercent Control
Compound Rcov-,ry o_,- amn1 -Lt - i" -

p-Bromo uo-obanzene 92 74- 12
d4-1. 2--Dichlorethane 101 70 - 121
d8-Toluene 95 81 - 117

Sample No. 7 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Contrc!
Compound Recovery C.mment Limits

p-Bromofluorobenzene 94 74 - 121
d,-1.2-Dich!orosthane 9:8 7 - 121
d8-Toluene 105 81 - 117

Tample No. Matri<: SOIL Analysis: MS-CnA

Surrogate Percent Control
Coround Recovery Camn' .nt Li mi ts

p--Bromofluorobenzene 66 74 - 121
d--1.2-Dichloroethane 98 70 - 121
d8-Toluene 96 81 - 1!7

Sample No. c'511VSBJ1 Matrix: SOIL Analysiss MS-VOA

Surrogate Percent Control
' Compound Recovery Comment Limi,_s

p-Bromofluorobenzene 92 74 - 121
d4-1.2-Dichloroethane 97 70 - 121
dB-Toluene 93 81 - 117

I
I
I

I



JOB No. 3394 DATE: 06/17/87

Sample No. 7S Matrix: SOIL Analysis: MS-VOA I
Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 83 74 - 121
d4-1.2-Dichloroethane 111 70 - 121
d8-Toluene 96 81 - 117

Sample No. 7MSD Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Comp oun d Recovery Comment Limits

p-Bromofluorobenzene 81 74 - 121
d4-1.2-Dichloroethane 111 70 - 121
dB-TolLene 81 - 117

I

I - - -~-- - -~- '-- -
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JOB No. 3894 DATE: 06/05/87

i. Sample No. 9 Matrix: SOIL Analysis: MS-VOA

I Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 96 70 - 121
d8-Toluene 95 81 - 117

Sample No. 10 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 98 74 - 121
d4-1.2-Dichloroethane 93 70 - 121
d8-Toluene 96 81 - 117

Sample No. 11 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 107 74 - 121
d4-1.2-Dichloroethane 99 70 - 121
d8-Toluene 100 81 - 117

Sample No. 12 Matrix: SOIL Analysis: MS-VOA

t Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 112 74 - 121
d4-1.2-Dichloroethane 102 70 - 121I d8-Toluene 104 81 - 117

I
I
I
|
,!



I
JOB No. 3894 DATE: 06/24/87

Sample No. 13 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits -

p-Bromofluorobenzene 112 74 - 121
d4-1.2-Dichloroethane 103 70 - 121
d8-Toluene 108 81 - 117

Sample No. 14 MS Matrix: SOIL Analysis: MSVOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 101 74 - 121
d4-1.2-Dichloroethane 104 70 - 121
d8-Toluene 99 81 - 117

Sample No. 14 MSD Matrix: SOIL Analysis: MSVOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 100 74 - 121
d4-1.2-Dichloroethane 102 70 - 121
d8-Toluene 99 81 - 117

Sample No. 25 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Lim'its

p-Bromofluorobenzene 112 74 - 121
d4-1.2-Dichloroethane 126 5 C 70 - 121
d8-Toluene 104 81 - 117

.'I



F

Sample No. 14 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 105 74 - 121
d4-1.2-Dichloroethane 95 70 - 121
d8-Toluene 105 81 - 117

Sample No. 15 Matrix: SOIL Analysis: MS-VOA

i Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 98 74 - 121
d4-1.2-Dichloroethane 102 70 - 121
d8-Toluene 110 81 - 117

Sample No. 16 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 112 74 - 121
d4-1.2-Dichloroethane 100 70 - 121
d8-Toluene 88 81 - 117

Sample No. 17 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 98 74 - 121
d4-1.2-Dichloroethane 97 70 - 121
d8-Toluene 99 81 - 117

I
I
I
I
*1
I
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JOB No. 3894 DATE: 06/05/87

Sample No. 20 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 99 74 - 121
d4-1.2-Dichloroethane 99 70 - 121
d8-Toluene 104 81 - 117

Sample No. 21 Matrix.: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 87 74 - 121
d4-1.2-Dichloroethane 97 70 - 121
d8-Toluene 95 81 - 117

Sample No. 22 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 100 74 - 121
d4-1.2-Dichloroethane 97 70 - 121
d8-Toluene 102 81 - 117

Sample No. 23 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 95 74 - 121
d4-1.2-Dichloroethane 106 70 - 121
d8-Toluene 104 81 - 117

!1



j Sample No. 24 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
i Compound Recovery Comment Limits

p-Bromofluorobenzene 102 74 - 121
d4-1.2-Dichloroethane 97 70 - 121
d8-Toluene 101 81 - 117

Sample No. 25 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 92 70 - 121
d8-Toluene 105 81 - 117

Sample No. 27 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 96 74 - 121
d4-1.2-Dichloroethane 108 70 - 121
d8-Toluene 103 81 - 117

Sample No. 0520VSSJ1 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 100 70 - 121
d8-Toluene 102 81 - 117

I
I
I
I
I
I



Sample No. 18 Matrix: n,L Analysis: MS-'OA

Currogate Percent Control

Compound Recovery Co,,e nt Linits

-conuorcbanzne 97 14 - 12i
- - " -, 70 - 121

aS-Tciuene 132 81 - 1H7

Sanize No. 19 Matrix: SOIL Analysls: MS-VOA

Surrogate Percent Control

Co..ccund Recovery Comment Limits

9-Erozoflucrobenzene 93 7- .121

d4-1.2-Dichioroethane q_4 U13 70 - 121

d6-Tolueie 108 81 - 117

Sanple No. 29 Matrix: SOIL Analysis: MS-VOA

Sur-ogate Percent Control

Comcound Recovery Ccent Linits

o-6roofluorobenzzne 92 14 - 121

c4-1.2-Oichiporcetnane 12 70 - 121

d8--cluene 111 81 - 117

5a.mple No. 29 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control

Ccmpourd Recovery Ccmient Limits

p-8romofluorobenzene 93 74 - 121

d4-l.2-Oichioroethane 123 Y 70 - 12

d8-Toluene 112 81 - 117

I
I/



~a~c~e io. ~0marix: SOIL Ana~y~:~-O

psrcepr, Conz'ol

\.oc'cCuflQ Recovery Cc~n~ent Lii ts

-3rmiuOcrcerzene

aS-Toluene 18-17

~'eNo. M acrix: SQVL Analysis: tFS-VOA

parcant Contro"

Reccvery Co:7,ent 'Lii s

~~2o~fiuCOefl~e93 IA. 121

P.-1.2-Dichlorcethane I18 7A. - 121

,d8-roiuene 139 al - i

'.ilole No. 12 Matrix: SOIL Analysis: MS-VOA

Surrogate percent cntrol

cmncund Recovery CoT,,ent Limits

0-rm fuoc94zn 
74 - 121

~4-1.2-Dich'loroetanle 121 70 - 121

E-Tcluene 111 81 -11

qaopis No. 33 matrix: SOIL An~alysis: SS-VOA

~urrogate 9ercent Control

Conpounc Recovery Ccm.v.ent Uinits

1~rr.fUrbIZfe9 
74 -121

d4 -3 r orr icluo ro e n z ea e 1 4 * 70 - 21

18-Toluene II8 1



Salple No. 34 Matrix: "SOIL Ana -ysis: MS-VOVA

Sur-cgaze Percent Control
Cc.1ccuna Recovery Connent LimitsA

c-3rolc~Cwroelzefe 74 - 12i

d4-1.2-Dichloroethane 23 70 - ;21le
d8-7oluene 13718 - 117

Sa-cpe No. 35 Matrix: SO&:L Anaiysi1s: ,S-VOA

Surrogate Percent Control
Ccipcunc Reccvery Ccxent Utst

p-5mm~ofluorocenzese 74 - 1
c4-1.2-34,chloroethane 109 70 - 121
d-cuieie 107 81 - 1M

Sample No. 36 IMacrfx: SOIL Analysis: MS-VOA

SroaaPercent Control.
Ccompcund Recovery Cc,-:-ent Li'mits

p-ircofluorccenzene 9474 -121

d4-1.2-Dichloroethane 110 70 - i21

d3w-7oluene 108 8i - 107

Sa::c.e No. 37 Matrix: SOIL Analysis: MS-VOA

Surrcgate Percent Control
Ccmccund Recovery Comm~ent Limits

p-Ercoflucrcbenzerne 93 71 - 121
d4-M.-Dichiorcet;ene 103 70 - 121
d8-Toluene 106 81 - 117



i:CNo. 300 'IatiX: SOIL Anaiysis: YS-I/CA

Percent cn.C
lkr:Cunc Recovery Ccmuent L i i -,s

TE mvfiuorobenzene 94 74 - 12
i-1.2-34chioroet;ane 110 10 - 121
C-ouene i09 8t - ii7

I ,e No. 39 Mar:"x: SCIII Ana',s-*s: MS-VGA

r:az? ~ Percen Cczro.i

I Cco~r~c Recovery Cc-:ent Lilifts

z-rc::or lucrcenzene 93 74 - 121
j .2-ichioroe~hane 112 70 - 2

at. Oouele 101 8i - 1117

.1ine No. 052*YSO,,* Matrix: SOIL An~alysis: MS-VOA

5urro-aze Percent 0=1701

1+;cndRecovery Cc'ment L itis

p-Sro.-ofluorocbezene 95 74 - 121
1i.2-Dichioroethane 106 70 - 121
j-Toutene 102 81 - 117



JOB No. 3894 DATE: 06/05/87

Sample No. 40MSD Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 95 74 - 121
d4-1.2-Dichloroethane 100 70 - 121
d8-Toluene 102 81 - 117

Sample No. 40 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 92 74 - 121
d4-1.2-Dichloroethane 100 70 - 121
d8-Toluene 101 81 - 117

Sample No. 40MS Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits *

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 104 70 - 121
d8-Toluene 102 81 - 117

Sample No. 41 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 96 74 - 121
d4-1.2-Oichloroethane 103 70 - 121
d8-Toluene 105 81 - 117

I

I
I



Sample No. 43 Matrix: SOIL Analysis: MS--VOA

Surrogate Percent Control

Compound Recovery Comment Limits

i p-8romofluorobenzene 113 74 - 121
d4-1.2-Dichloroethane 127 C 70 - 121p d8e-Toluene 102 81 - 117

Sample No. 54 Matrix: SOIL Analysis: MS--VOA

i-Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
-d4-1.2-Dichloroethane 102' 70 - 121
d8-Toluene 99 81 - 117

Sample No. 55 Matrix: SOIL Analysis: MS-VIA

,-Surrogate Percent Control
'Compound Recovery Comment Limits

7 p-eromofluorobenzene g8 74 - 121
d4-1.2-Dichloroethane 104 70 - 121
d8-Toluene 101 .81 - 117

Sample No. 56 Matrix: SOIL Analysis: MS-VOA

, Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 94 74 - 121Id4-1.2-Dichloroethane 111 70 - 121
d8-Toluene 99 81 - 117

I
I
I

I
I.



Sample No. 42 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control J
Compound Recovery Comment Limits

p-Bromofluorobenzene 96 74 - 121
d4-1.2-Dichloroet-hahe 101 70-- 121
d8-Toluene 103 81 - 117

Sample No. 44 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 89 74 - 121
d4-1.2-Dichloroethane 96 70 - 121
d8-Toluene 97 81 - 117

Sample No. 45 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 93 70 - 121
d8-Toluene 103 81 - 117

Sample No. 46 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 103 74 - 121

d4-1.2-Dichloroethane 92 70 - 121
d8-Toluene 104 81 - 117

-t --a- --- '- - - -~- --- - - -



L

Sample No. 47 Matrix: SOIL Analysis: MS-VOA

V Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 98 74 - 121
d4-1.2-Dichloroethane 94 70 - 121
d8-Toluene 104 81 - 117

Sample No. 48 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control

Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 98 70 - 121
d8-Toluene 102 81 - 117

Sample No. 49 Matrix: SOIL Analysis: MS-VOA

I Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 98 70 - 121
d8-Toluene 105 81 - 117

I Sample No. 50 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 95 74 - 121
d4-1.2-Dichloroethane 103 70 - 121
d8-Toluene 104 81 - 117

I

I



A

Sample No. 51 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control .
Compound Recovery Comment Limits

p-Bromofluorobenzene 94 74 - 121
d4-1.2-Dichloroethane 100 70 - 121
d8-Toluene 102 81 - 117

Sample No. 52 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 98 74 - 121
d4-1.2-Dichloroethane 99 70 - 121
d8-Toluene 102 81 - 117

Sample No. 53 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 93 74 - 121
d4-1.2-Dichloroethane 96 70 - 121
d8-Toluene 101 81 - 117

Sample No. 0523VS8S1 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 94 74 - 121
d4-1.2-Dichloroethane 95 70 - 121
d8-Toluene 100 81 - 117

i

.3



Sample No. 61 Matrix: SOIL Analysis: M- VO1

I-Surrogate Percent Control
Compound Recovery Comment Limits

1',p-eromofluorobenzene 100 74 - 121
d4-1.2-Dichloroethane 109 70 - 121t dO-Toluene 101 81 - 117

Sample No. 62 Matrix: SOIL Analysis: MS-VOA

i Surrogate Percent Control

Compoun;d Recovery Comment Limits

ip-8romofluorobenzene 101 74 - 121
- d4-1.2-Dichloroethene 119 70 - 121
d8-Toluene 101 81 - 117

Sample No. 66 Matrix: SOIL Analysis: MSC-VOA

' Surrogate Percent Control
-Compound Recovery Comment Limits

I p-Bromofluorobenzene 96 74 - 121
d4-1.2-Dichloroethane 127 C 70 - 121
d8-Toluen'e 103 81 - 117

I Sample No. 0522V8J2 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
I Compound Recovery Comment Limits

p-Bromofluorobenzene 101 74 - 121
td4-1.2-Dichioroethane 106 70 - 121

Od8-Tol uene 103 81- 117

I
I



Sample No. 57 Matrix: SOIL Analysis: MS-VOA'

Surrogate Percent Control I
Compound Recovery Comment Limits

p-Bromofluorobenzene 102 74 - 121
d4-1.2-Dichlorcethane 103 70 -- 121
d8-Toluene 100 81 - 117

Sample No. 58 Matrix: SOIL Analysis: MSO.,.

Surrogate Percent Control
Compound Recovery Comment Limits

p-Sromofluorobenzene g 74 - 121
d'-1.2-Dichloroethane 102 70 - 121
d8-Toluene 99 81 - 117

Sample No. 59 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 100 74 - 121
d4-1.2-Dichloroethane 112 70 -" 121
d8-Toluene 98 81 - 117

Sample No. 60 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Sromofluorobenzene 101 74 - 121
d4-1.2-Dichloroethane 102 70 - 121
d8-Toluene 101 81 - 117



,,,; ?o. .3S94 DATE: 06i!/87e-

Sainpe No. 67 Ma-ztrix: SOIL Ana.lys _i: :'S-VP

o-2r'm.-, orabsnzene 56 74 121
d4-1.2-Dichicroethane 91 79 - 121
dS-Toluene iZ. 03 - i7

Sample No. 6. Matrix: SOIL Ana,-s: MS-VOA

Surr og ate -- _' Control
CC.mu. d Rsccverv Comm.-nt Limits

p-Bromo.!uorobenzena 96 74 - 121
.- 79- 121

d8-Toluene 96 G! - 117

Sample No. 6q Matrix,: SOIL .Analysi-: MS-VOA

Surr.gat Percent Control
Ccmcpcund. Recovery CoDmmen t Li,'"mits -

p-Eramoi iuorobenzene 95 74 - 121
d =4-L. 2-Dchiarmethane 99 70 - 12r
dG-Tal-ene !8o S1 - 117

Sample N. 70 Matrix: SOIL Analysis; MS-VOA

Surrogate Percent Control-
mCcnound Rec v-ry Comment Limits

p-8rom ,uc orobznzane 97 74 - 121
U .2-Dichor'oethara 90 70 - 121

dS-Tl uene I0 B! - 117



I

Sample No. 73 Matrix: SOIL. Analysis: MS-VOA

Surrogate Prcent Ccntrol
Compound Repcvary Comment LImits

-oinluoicenzene 96 74 12!
d4-1.2-Dichloroethane 90 7M - 121
d8-Toluene 102 31 - 117

Sample No. 74 Matrix: SOIL Analysis: M,.E-VGA

Surcga t- Percent Control
Compound Recovery comment Li mi ts

- 102 74 - 121
d.-i.2-DichloroethanE 90 70 - 121
dB-Tcluene 1M2 81 - 117

Sample No. 76M.SD Matrix: SOIL Analysis: MS-VGA

Surrogate Percent Control
Compc-und Recovery C(ommant Limi ts

c-B rncT:ucrobenzene 101 74 - 121
d4-1.2-U c h oroethane 102 70 - 121
dS-Toluene 103 81 - 117

Sample No. 76 ....... Matrix: SOIL Analysis: M-,OA

Surrmgate Percent Control
Compound Recovery Comment Limi ts

p-Gromoflucrobenz-ne 101 74 - 121
d4-i.2-ichloroethane 102 70 - 121
d--Toluens 104 S! - 117



I

Sampl e No. 76MS Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Contra!
- Compound Reavry, Comment Limits

p-Sro lu~orobaze-e 10 74 - 121
d4-1.2-Dicihor'ethas 101 70- 121
dS-Toluena 104 S1 - 117

Sample No. 77 ....... ,Matri: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromoiluorsbenene 102 74 - 121
I----G.hiorcethans U. 70 -12

dS-Toiluene 10- S1 - 117

Sample No. UP.. Matrix: SOIL Analysis: MS-VOA

Sufrogate Per.cent Control
Compound Recovei-,y Comment Limits

p-GrOmo!I-orobenzene 102 74- L2!
d4-1.2-Dichlroethans 90 70 - 121
dS-Toluene W2 21 - 117

IIL1 11
11

I
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I
I

I



Sample No. 0522VSL0jJ Matrix<: SOIL Analysis: MS-VOA
Surrogate Percent ControlCompound Recovery Comment Limits

p-Bromofluorobenzene 96 74 - 121d4-1 .2 -Dichlaroathane 118 70 - 121d8-Toluene 100 301 - 117



Ii
i

Sample No. 0522VS81 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

- p-Bromofluorobenzene 97 74 - 121
d4-1.2-Dichloroethane 99 70 - 121
d8-Toluene 99 81 - 117

I

I

I

i
I
I
1
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JOB No. 3294 DATE: 06/19/87

Sample No. 2RI Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 105 74 - 121
d4-1.2-Dichloroethane 84 70 - 121
dS-Toluene 98 81 - 117

Sample No. 0513VMSBJ1 Matrix: SOIL Analysis: MS-VOA

Surrogate Percent Control
Compound Recovery Comment Limits

p-Bromofluorobenzene 90 74 - 121
d4-1.2-Dichloroethane 82 70 - 121
d8-Toluene 91 81 - 117

I



I_

foe to. 3804 DATE: 05/15/8

.Sa..ole No. 80612GH3X.Q Matrix: WATER Analysis: HERB

[urrogate Percent Control
Com.pound Recovery Comment Limits

[.1..-, 35 C-- 27

Vample No. 63 Matrix: WATER Analysis: HERB

Surrogate Percent Control
Recovery Comment Limits

.4..-T 99 61 - 127

i :ample .o. 64 Matrix: WATER Analysis: HERB

Ourrogate Percent Control
*.mpound Recovery Comoent Limits

2.4.5-T 137 C 61 - 127

ample No. 65 Matrix: WATER Analysis: HERB

%rrogate Percent Control
,lompound Recovery Comment Limits

4.5-T 94 $1 - 127

tample No. 71 Matrix: WATER Analysis: HERB

urrogate Percent Control
Iompound Recovery Comment Limits

.. 5-T. 99 61 - 127

Sample No. lIMS Matrix: WATER Analysis: HERB

Surrogate Percent Control
Compound Recovery CoMent Limits

r!.4.S-T 80 61 - 127



Sale No. 7IMSO Matrix: WATER Analysis: HER8

Surrogate Percent Control
'Co.mound Recovery Comment Limits

....-- 78 61 - 111

Sample No. 72 Matrix: WATER Analysis: HERB

Surrogate Percent Control
Comacund Recovery Comment Limits

...- 87 61 - 127

I
. I

Pet eV



I
I
I
-r

-r

Additional Laboratory Replicate Sample Analyses Results
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717

TABLE 1
Customer Sample Number Verses Laboratory Number

Customer
Sample Samplej Number Number Analysis

870513-001 MW-6-1-1 VOA,BNA, metals, petroleum ydrocarbons
870513-002 SB-1-1-10 VOA,metals, petroleum hydrocarbonsL 870518-002 SB-5-1-5 VOA, BNA, metals, petroleum hydrocarbons
870518-003 SB-1-2-2 (EPA Split) VOA, metals, petroleum hydrocarbons
870518-004 SB-1-5-4 VOA, metals, petroleum hydrocarbons
870518-005 QA-2-1-6 (Field Blank) VOA, metals, petroleum hydrocarbons
870521-059 SB-2-2-2 VOA, metals, petroleum hydrocarbons
870521-060 SD-1-3 VOA, metals, petroleum hydrocarbons
870521-061 SL-1-1-1 Ignitibility
870521-062 TS-6-1 Igaitibility

- 870521-063 SL-1-1-1 (EP Toxicity) EP Toxicity Metals
870521-064 TS-6-1 (EP Toxiciij) EP Toxicity Metals
870604-083 MW-I-I (EPA Split) VOA, metals, petroleum hydrocarbons

I

I

1
I
!



TABLE 2
Laboratory Blank Samples

Lab Number of Blank Associated Samples

Laboratory Blanks for VOAs

870618-079 QA-2-I-6

870731-044 1M-6-i -1
SB-i-i-i0
SB-5-I-5
SB-i-5-4
SB-2-2-2
SD-1-3
MW-i-i

870805-039 SB-1-2-2

Laboratory Blanks for BNAs

870601-001 MW-6-1-1
SB-5-I-5

Laboratory Blanks for EP Toxicity Metals

870527-070 SL-i-i-i
TS-6-1

I

~ ~ - - ___ ____
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ij..CNW1 ANMtYE13 DAT IE
IraLS V:50.52-01 Ca~tover~Samoie ID: ~---

Laboratory N4aue: Organic Mass 3zectroscopy Czzt.:mer Name: M3CN

Data Rqelease Aunormze By: --2 fada ~ ate iara1 ?E-ElVe: .2-Y-:qa7

*..2Orcanic Fi'. S L&

Date Ex;eactea/Preparmc Date Anralyz2d: 7CO-7UL-:987
~-PvSt: .'zce.dm.'e Ns-sawr: axlysis P:'ccs;.vr N=Iter: EN-824)

meen:~ siture: C) CD'Lt:; Factor: 5

ZZS 3,. Z I

- :,r..eVae7-.:- :.:. *.n.z'::.ar

75- 0-3 c .:.etsne '.0-75-3 '~e~>rv etfier

* :.~ .::.e -. '-E :e.r-rone

4 . -y

-Z 7 _ ..-. - :a , .'a.r e 'n

- 7--

' :a w as found :r. Nhe rea~er. . .

* .:::s an 2sminaled vaiue.

-- -- - - - -- --- -- -- -



C' R NIC ANALYSTLS DAMf SEPORT P'age 1 *1

Laboratory .4im: Orpanic M'ass ESectrscoay Castzmer Vaze: :KWEN
File IN: 0620 atris ab:~ K-

-- ln~Ifstrumut ID: P5985 :1O'
,ata Release Authorized By 2' -arnada -Date ic-I vec: :3-:-.AY-! SU

,Iw :-c:;- C .gaic :,i-mouras - mSl.

--eoa:ra4-on crcced;:'-e Jt:;ir: ~iss 2 c2r ~c~

Percen~t ".)s I; ;re: C~~/ztc~Factor: 1.0
Percent mcas:~r~ ~-e d) iayt - LENPPLE
'ssoc.43ted Elam~s .760~

Ns O-55-2 1~rc Z,2 :O06-*7-3 -c5z'h~

I 4:-72- d"L~.~ ~ ~ . ~ i-

Z4-7- 2 n, e. .. Xa." 1 -.1er ad-

,:-3aE:nzvz a3.-::oi 3.' iOU

Ai -n e, e 2 . 5-r~lm-eo

:41---

.. ;:xan

I - - :: ..~dwas analyzed for o.

i ...a was fo,,rd i r, tte eac e
.sanl estixatec va~ze.

iiec ed



.5.tANALYSIS TA .EPOT :--e 2 3

Laboratory Name. Organic M'ass R-ectroscooy -1tur:Ju:5~
File ID: 0 6202 -.- :P.e :Iai'rtx: 3-.1
'nstriumnt ID: iPP5985 e~~i.~f~~r

Data iielease Authorizid By:. 2C '-a~a Dafe Sawo:e 3eceivec: -Y-~S

Zai E~;rct:,re~re: iNAq Fac;-ion Crpar!c : -- SL

lat -ate inrayzenj: ~CL~
.- eaaration Pftzsdare Su.lzer: Analysis Prcmcedure- Nu~ter: E~87
Percentl Yosit:ure: 11 t, ;~i~ !.ac..%
Perc~mit )Mois~re '. ca~taz): ~nis:L~LOPE

.- U-: u-:raij~ 53-7.0-3 tnzenz '.a )antnracene

3-Z-2-' 4. Z-.no EN'. :5-2.2 1..oa,,,;peyl

.,a

- - zo~d -gas analyzed for -.)t 2r :s :.-, atan2 .:n F .,
;.:.,:a gas found in mne tea:ant ,

-. ,.2:.:es an asuiiatea value.

- ~~- -- -- - - --- --- -- - - -
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V J~E~NiC:2A.YS:S 2NTA 39E RT

Laboratory Nam: Organic M'ass See-csoay Custue Siaw: :K;;-N
R12a !D: )OCO Q02A EC.
Instruant ID: ':95985 c.s::r N,..ar:
Data Release PAdthorized Ey: .. C1 , t-e aE -3c~ie N-Y-1587

Iate Exractez/PreoarEG: Dat knaivze: -JL-:'387
~rgearatsicn frcceav.-ia er Analysis Pcer Nucer: £4N-327O

- ;eftt Ytositure: -mc/Bili. Ftictor: '.
~cer~t R.':stu~re ~ea.~J n~s; - 'L2CPcL:E

its-:azc~ B:arnk:

-~~~ ----- ----

~ ~E:~E 31AEThYL :.EPTANE
#'I1 ITE*Y -EX~

. ......

SK ;UNG
2-JUI-1987

I7



4w
Oak Ridge Gaseous Diffusion Plant
g.nalytical Chemistry Department

Results of Analyses

Customer Nave:
Customer Sample Nwuber: SB-I-1-10 Lab Sapie luber: 870513-002 
Date Sample Received: 13-MY-1987 Date Sample-Comleted: 3-MJ-I987
Date Sampled: Sampled By:
Material Description: GOWN AFB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Ccmpoe;ec

090208 EPA-3050(7.5) EPA-6010 Artieny 16 Ug/g EA HESTER 19-:N-V87
EPA-3050(7.5) EPA-SOIO Beryllium 0.68 ug/g EA HESTER :.-J,-H -i
EDA-30 0 (7. 5) EPA-W10 a.nmiu (0.3w 3olg EA HESTER
EPA-3050(7.5) EPA-5010 Ch.rnium 12 ug/g EA -ESTER -. N-1987
EPA-3050(7.5) EPA-6010 Copper 6.3 ug/g EA HESTER 19-JUN-lf-
EPA-3005(7.5) EPA-.)lO Lead 6.8 ug/g EA HESTER !9-JUN-I9
EPA-3050(7.5) -A-6010 Nickei 4.9 jg/g EA HESTER '-JUN-1987
EPA-3050(7.5) EPA-6010 Silver (0.60 ug/g EA .4ESTER 19-.f-
EPA-3050(7.5) EPA-6010 Zinc 42 , g/g EA HESTER ig-JUN-l "

102003 EPA-7060 Arsenic 4.4 mg/kg LS FMILT-ON 1-JUL-19P7,
EPAI-77g Saeleux (0.5 mg/kg LG HJIMILTON.!-'UL-19

,PA-7841 ha!1i-.a (1.0 Mg/kg LG HA.ILTON l-JLL-lc

11)3003 EP-7471 EA-7471 ,iercury (,.' ug/a C. SChAEFER

:S•v £~~~0. ! . s 0.009 L CA SEDLUCEX . - 7

Procra, Maaer: MS Miller
Da:e a:3r.:ved: 3-qL-:'87

I
_I

[I
~ ~.~-1~' -~ -_



ORE1NIC AINALYSIS DATA REPORT

AnaLIS ID: 870513-002 Customer Sample ID: SB-i-i-1O

Laboratory Name: Organic Mass Spectroscopy Customer Name: GOWEN
File ID: 2022 Samoie Matrix: SOIL
Instrument ID: FbIN-5100 Rkuisition Number:
Data Release Authorized By: DC Canada Date Sample Received: 13-MAY-1987

Volatile Oraanic Compounds - hSL

Date Extracted/Prepared: Date Analyzed: 30-JUL-1987
Preaaration Procedure Nufoer: Analysis Procedure Number: EPR-8240
Percent Mositure: 0 Conc/Dilution Factor: 5
Percent odisire (decantea): Analyst: L HOLSOPPE
Associated Blank: 870731-044

CAS ug/kg CAS uik_

74-87-3 chlorooethare 50U 79-00-5 1, 1,2-trichloroethane 252
74-83-9 browmethane 50U 71-43-2 benzene 25U
75-01-4 vinyl chloride 50U 10061-02-6 trans-1,3-dichloropropene -51U
75-00-3 chloroethane 50U 110-75-8 2-cloroethylvinyl ether 5OU
75-09-2 methylene cnlorde 30 8 75-25-2 bromoform 2
67-64-1 acetone E0U 108-10-i 4-methyl-2-centarone 50U
75-15-0 carbon disulfide 2.ES 591-78-6 2,-hexanone 50YU
75-35-4 1, 1-diclin~rethene 2VU 127-18-4 tetrachloroethene 25U
75-34-3 I, 1-dichloroethane 25U 79-34-5 1, 1,2,2-tetrachloroethane 25U
"H6-60-5 trars-1, '-ih'eire21 08-8- oun., ~ ~ ~ ~ ~ ~ J ars . , l . ... ... :S 0 -a8-3 toluene

67-66-3 cnloroform 25U 18-90-7 .hiorobenzene
107-06-2 1,2-dicnloroethane £SU 100-4!-4 ethylbenzene
78-33-3 2-butanone 40 B , 100-4.-5 mzyrene -_

71-55-6 !, 1, 1-.ricnloroe,,are 25 total xylenes.
56-23-5 carnon tetracniorie 35L
108-05-4 vinyl acetate 50U
75-27-4 bromod icn ioroetnane 3-"1
78-87-5 1, 2-dich..:ro.ro~ane 251U

1 :ta 3e:orting "C', a :irs:

- Compound was analyzed for but not :etected. The numoer is the attainaole ae~ection limit for tne sa:mc.e.
B - Pnalyte was found in the reacaent j:,rk as ,e!i as the sa:.:pie.
J - indicates an estimated value.I ND - Not Detected.

Sur;'Caate Recovery Data

--- --- -----

.. q t ercent
Surrogate Conpound ..ec eccverec Recovered-------------- -------- ----------
fLUEGNE-8 )90.

BROMOFLUOROBENZENE :e 49 38.0
!,- - . N -,4 2," 93.0

Spike Recovery Data

SA + ,-, - -



ount Amount Percent

Rnalysis Spiked Recovered Recovered

ARSENIC 
2.0 1.7 85.00MERCURY 0.500 0.512 102.40

SEENIUM 2.0 2.4 120.00
THALLIUM 2.0 1.8 90.00o o . o~o

I

I



Oax 31d:1-e Saseo uiffusion Planlt

lesults ;f. Aralyses

CUStcwt Nam:
1.te Sa N.';a 3: 23-5-: La.-J 3;aao!e .1aber: 3705!8-QO2
uit laoi -aca./ec: > -1387 Date Faaip~e COM~pelved: .10-MU-1387
Date iamo.ac: zaxiem By:

r 'cs,'kxe *xo. 'r.oced.-eNRe S-111 Ur s~si Aralyst

~-A- -- (7. 5) F4-60106. E. ~ESE 3..-

EPA-30N(~7.5) EP1-60)10 I5. a NA -EEER .-- 37

E P, qs :-,IL: 07JU- : c 7
5). U, A -0' 0-~ ,pa .E

iRA~~--------5)-EPA-S-----------------------------

.cz

iNA-311c"~~~ (7 )ZA 1 r

7.; Z-* 7 A3



::~~~z~~L3i DATA iEPC;RT

Arta-:S ;l: 8705I8-WiE CLS' over Sampl~e 0D: -- :-
Laboratory Name: Organic Mas E_-etrosccsy C.;itrier Name: G3ewE
ile 3D: 2023 Samoie Warix: SUZ
instrimnt ID:, E!M-510C 3acu15i; 3r,4.wuIer:
Data a elease Authorized Ey: Iaaaa~a Eaizle 3eceived: !S-Y-1587

aa; e Exracrmli?-2earec: "'ate qnalyzad: 3OJ2-:987

e?'a:r~ nP*'cvc2:e N~.nber: Arsalysis Prcceure N'i~er: _-PP-8244

:ecem' !s;r Ecar.:~: rAaiyst: - HiGLSOPPLEJ

74-8Z-9 creV,,a*,e 7 1- 4 3-2 :er.ze,-e

/~KO- ~ wc:~ar ~CU ..---- 3 crcetyvnyi 2t,.sr

Z 3' -7 4-::~ . 33- , :,2-he ri !At~r~

* *.:~dwa aa 2ze -o X-2 ao IV av .' e-2;ia ., : e: e : r. * a _5

.. a ;" was '*:%rx in t'e r'eaaent
- .:a4-es an 2siated val.a.



..- a2%Z: i fiNIC NL(3IS DA T Page 1 o

Lazoratcry %am .-r;anic :qass lipectroscop uy &to.,fer Naae: 3'CWEN

Instrumt ID: WP5905
Data Release Aluthorizest By: E :a.----:; ic awa5cavc c4 :

V E/:Fractic-n :rnarn Comupounds - HSL

.a;a .xta:acirgaec -a i~ayze E- L:8
'raolaraticn Prccr A~r na>.s:s : Nuazsr': EPA-3270

r~c9.t Miisl.re (%decar.at): "r'aiyst: [,P
gs .cide Bank: £&-~

35-37-3 2-loohnlw -,'-- 4 . -

..-67 ,4-icn.ersezen~e 77-4.'7-4 .e xa c I --rcy: I penit ad ieane
::enry r n2V -SlfC Q' o,, :,E rcVYO5rC c.

E-~thy~ha' . Ecntcrr(ap,nhat ere
1. . - 44*

-~ 4-.&.,.. 'v4

-.-.a an stiate vaue



.00,ZYSIS TWA 5ES Page 2 of

~fAaIQ M: 3751-WO2 Custser Sample MD SE

Laboratory Mamw: Oranic Mass crsoy ~ t~e Name: SGI4E
File IDN ) 06203 x-:. an"IX: L
Instrument ID: ;P5985 is: sar
Data 3eiease Authorized BY: Zaic :i~ Baw1pia Receivec: .,-.'tAY-,S3-7

Ei,-g :.t..so 2rpanic :za.ud - '-SL

Mrepara::n ':c~r o :~.ysis :r-cd~N~:E;~~&7

M' .t 'os:..re ;Wlacars:a-:, iraiyst: -iC'LSCPPIE-

-- - - - - -- - - - - - - - - -

4 Z. iW S . !:* ;l -
'

- -:!,,~

X sn -eacEn

-. ::~dwas araiyzbo ;;W ;L"- n.~ .-. ~ -.. C.

* .:.z*es an asziatad vas:.
:~~d.

- -- - - -



( CRE 'NiC ANALYSIS 'ATh REPORT

.-.-. .I. .- 4:.Uer E2p-e . -5-

Laooratory Name: Organic Mass S-actrctscopy Ctszmer Save: GO FN1 File ID: ) 06203 S.aale amrx: 31L
Instrument ID: 45985 " ;
Data Release Authorizea 7-1: 2 ,at_-= 2am- a ace'.e:: .--. t-.7
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Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department

Results of Analyses

Customer Nam: GOWEN
Customer Sample Number: "B-1-2-2 Lab Sample Number: 870518-003
Date Sample Received: 18-MY-1987 Date Sample Completed: 7-AU6-1987
Date Sampled: Sampled By:
Material Description: GOWEN AB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Completed.J

090208 EPA-3050(7.5) EPA--O Antimony (5.0 uq/g ER HESTER I9JL-'87-
EPA-3050(7.5) EPA-WOtO eryllium 0.59 uaig ER HESTER 19-N-J/.87 I
EPR-300 (7.5) EPA-G10 Cadmium (0.30 ug/g ER HESTER I9-JUN-197
EPWM305)(7.5) EPA-6010 Chrcium 20 ug/g ER HESTER 19-JUN-1987
EPA-3050(7.5) EPA-WO1O Copper 14 ug/g EA HESTER !9-JUN- 387
EPR-3050(7.5) EPA-6010 Lead 8.5 ug/g EA HESTER 19-JLN-1987
EPA-3050(7.5) EPA-SOO Nickel 14 ug/g ER HESTER
EPA-,o50(7.5) EPA-010 Silver (0.60 ug/g ER HESTER 19-JUN-1987
EPA-3050(7.5) EPA-60lO Zinc 89 ug/g ER HESTER 19-JUN-1987"

102003 EPA-7060 Arsenic 1.2 ug/g LS HAMILTON 17-JZ7-1987 I
EPA-7740 SeeniuX (0.5 ug/g LB HANILTCN 17-. J-1987

.'.a hum (1.0 f g/g LB HAMILTON !.-: .-.5.7

103003 EPA-7471 EPA-7471 Mercury (1.0 'ig/g C. SCHAEFER 4-.,-.-@7 J

184303 EPA-355O EPA-418. 1 Petroleum hydrocartons 0. 003 % CA SEDLACE.-

Program Manacer: MS Miller
Date *^'.roved: 7-AUG-1987

Il

I,

I



I- ORGANIC RIWLYSIS DATA EPORT

AnaL.IS ID: 870518-003 Customer Sample ID: SB-1-2-2
Laboratory Nam: Organic Mass Spectroscopy Customer Name: GOWENU File ID: 2079 Sample Matrix: SOIL
Instrument ID: FINN-5100 Requisition Number:

j Data Release Authorized By: DC Canada Date Sample Received: 18-V.Y-1987

Volatile Organic Compounds - HSL

LDate Extracted/Prepared: Date Analyzed: 5-ffU6-1987
Preparation Procedure Number: Analysis Procedure Number: EPA-8240
Percent Mositure: 0 Conc/Dilution Factor: 5
Percent Moisture (decanted): Analyst: L HOLSOPPLE
Associated Blank: 870805-039

cps ug/Kg CR5 ug/Kg

74-87-3 chloromethane SOU 79-00-5 1,1, 2-trichloroethane 25U
) 74-83-9 bromomethane SOU 71-43-2 benzene 25U

75-01-4 vinyl chloride SOU 10061-02-6 trans-t,3-dichloropropene 25U
75-00-3 chloroethane 50U 110-75-8 2-chloroethylvinyl ether 50U
75-09-2 methylene chloride 25 75-25-2 bromoform 25U

f 67-64-1 acetone 50U 108-10-1 4-uethyl-2-pentanone 50U
75-15-0 carbon disulfide 2J 591-78-6 2-hexanone 50U

-- 75-35-4 1, -dichloroethene 251 127-18-4 tetrachloroethene 25U
r.-34-3 1, 1-dichloroethane 25U 79-34-5 1, 1,2,2-tetrachloroethane 2%
156-60-5 trans-1 2-dichlocethe.e ZC.u 108-88-3 toluene 6
67-66-3 chloroform 25U 108-90-7 chlorobenzene 25U
107-06-2 1,2-dichloroethane E5U 100-41-4 ethylbenzei.e 2-CU
78-93-3 2-butanone i 100-2-5 s.yrene
71- -6 , , l-trichloroetlare 15U total xylenes 2-L.
56-23-5 carbon tetrachioride 25U
108-05-4 vinyl acetate 50U
5-27-4 b rdi ch 1, rc, ,et-hane 25 U
78-87-5 1, 2 -dichloropropane 25U
:1) OE : -4),5 cils-', 3-d icio!ro:r-)oeneQ2

79=-0!- -.. tr cl .. ar;e :all

Data 3e2ort,;, .'a;ne.

U - Compound was analyzed for but not detected. The number is the attainable detection limit for the sa i-oie.
8 - Analyte was found in the reagent "lank as well as the sample.
J - Indicates an estimated value.

jND - Not Detected.

Surrogate Recovery Data

:,ount Aount Percent
3urnogate Compolind £i.e 5 1ecovered Aecoverea

50 0 100.0ISROMOFLUOROBE.1Z7'NE 5) 47 34.0
I. ~~~1 431iL3OTAE~ 30 6.0

'1I
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __- -- - - - ---



Oak Ridge 6aseous Diffusion Plant
Analytical mistry Department

Results of Analyses

Customer Nume :0W24
Customer Sample Number: SB-1.--4 Lab Sample.Number: 870518-004 -

Date Sample Received: 18-MY-1987 bate Sample Completed: 3-AU-1987
Date Sampled: Sampled By:
Material Description: ,GS I-E B Req. Number: I

Activity Preparation Analysis Date-
Number Procedure No. Procedure No. Analysis Result Units Analyst Completecf

090208 EPA-3050(7.5) EPA-6010 Antimony (5.0 "gig EA HESTER 15-jUN-198-
EPl-3050(7.5) EPA-6010 Beryllium 0.59 ug/g EA HESTER 19-JLN-19f
EPA-3050(7.5) EPA-)O Cadmium (0.30 ug/g E HESTER I9-JUN-1987
EPA-3050(7.5) EPA-00 Chromium 10 ug/g EA HESTER 19-JUN-1987.
EPA-3050 (7.5) EPA-W10 Copper 7.9 ug/g E HESTER 1q-jUN-,96 1
EPA-3050(7.5) EPA-6010 Lead 11 ug/g ER HESTER 19-JiN196"
E 3050(7.5) EPA-60O Nickel 6.9 ug/g, EA HESTER 1,-.N-1987
EP 3050(7.5) EPA-W10 Silver (0.60 ug/g ER HESTER 19-JUN-198: '.

EPA-3050(7.5) VPA-6010 Zinc 37 ug/g ER HESTER l9-JU N-q19E

102003 EPA-7060 Arsenic 3.0 ug/g LS HAMILTON 17-JUN-19.
EPA-7740 eienium (0.5 ug/g L6 HAMILTON 17-JUN-198
EPA-7841 Thallium (1.0 ug/g, L6 HAMILTON.'N--9.

103003 EPA-7471 EPA-7471 Mercury (.0 ug/g C. SCHAEFER 4--

184203 PA-3550 EPA-418. I Pe;:oleA .yorocarbons 0,005 % CA SEDLACEi ",.L-.-7F1

n,.,.'a , -ner : X' ,Cler

Date APraved: 3-AUG-i987

\

• .- -- -+ +



{ORGAN4IC ANALYSIS DATA REPORT'

AnaLIS ID: 870518-004 Customer Sample ID: SB-1-5-4
Labratory Name: GrqanicmMass Spectroscopy Custom Name: me
File ID: 2024 Sample Matrix: SOIL
Instrum t ID: FINN-5100 Requisition Number:
Data'Release Authrized By: DC Canada' Date Sample Received: 18-MAY-1987

Volatile Organic Compounds-- HSL

. Date Extracted/Prepared: Date Analyzed: 30-JUL-1987
Preparatibn Procedure Number: Analysis Procedure Number: EA-8240
Percent Mositure: 0 'Conc/Dilution Factor: 5
Percent Moisture (decanted): Analyst: L HOLSOPPLE
Associated Blank: 870731-044

S CAS ug/Kg CA jg/Kq

74-87-3 chloromethane 50U 79-00-5 1,1,2-trichloroethane *5U
74-83-9 bromomethane 50U 71-43-2 benzene 2U
75-01-4 vinyl chloride 50U 10061-02-6 trans-i,3-dichloropropene 22'
75-00-3 chloroethane 50U 110-75-8 2-cloroethylvinyl ether 50U
75-09-2 xethylene chlorlda 30 B 75-a5-2 broofors 25U
67-64-1 acetone 925 108-10-1 4-ethyl-2-pentanone 50.

75-15-0 carbon disulfide in. 591-78-6 2-hexanone 50U
75-35-4 1, 1-dichloroethene 25U 127-18-4 tetrachloroethene 25.
75-34-3 1, 1-dichloroethane 25U 79-34-5 1, 1,2,2-tetrachloroethane 2511

156-60-5 trans-1,-dichlcrernene -CU 108-88-3 toi.iehe
67-66-3 chloroform L5U 108-90-7 chiorobenzene
107-06-2 1, 2-dichloroethane '25U i13-41-4- ethylbenzene,
73-93-3 2-tutanone 40 B 1f00-42-5 styrene
71-55-6 1,2,5-tich~ore.a..e 25U ;otal xylenes
f.-23-5 Carbon tetrac,:cr::a _5
108-05-4 vinyl acetate 50U
75-27-4 bromodichoroo,'eare 25U
78-87-5 1, .- dichloroo'-oare

.- i)1061-01-5 c is-, 3--i cn..,,:r:.ooen.e

79-01-S t .. t.r

Data Reporting 1,alif ers:

j U - Compound was analyzed for but rnot detected. The nrumer is *he attainable detection limit for ,:e .
B - Analyte was found in the rea;tn, blank as nell as the sanLiple.
J - Indicates an estimated value.
";D - Not Detected.

Surrogate Recovery Data

!Aou.-.t Amount Percent
Surro;ate Compound 2::.=-d Facovered iecrvered

TOLUENE-D8 5, 30.0J 3RCFLORB.NZENE .9 38.0
-,2-DICHLUCET NE-D4 .. 48 96.0

Spike Recovery Data



Amount Amount Percent
Analysis Spiked Recovered Recovered

M RY 0.500 0.471 94.20

.. 1

-J

)
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Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department

Results of Analyses

Customer Nam: GOWEN
Customer Sample Number: Q-2-1-6 Lab Sample Number: 870518-005
Date Sample Received: 18-MAY-1987 Date Sample Completed: 7-AU-1987
Date Sampled: Sampled By:
Material Description; 30WEN AB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Completed

090108 EPA-200.7 EP-M 0,7 Antimony (0.050 mg/I. EA HESTER 6-AUG-1987
EPA-200.7 EPA-200.7 Beryllium (0.0003 mg/L EA HESTER -- AUG-!987
EPA-20. 7 EPA-200.7 Cadmium (0.0030 mg/L EA HESTER 6-AUG-1987
EPA-200. 7 EPA-ZW. 7 Chromium (0.010 mg/L EA HESTER S-.AL'G-1?87
EPA-200.7 EP4-200.7 Copper (0.0040 mg/L EA HESTER 6-AUG-1987
EPR-200.7 EPA-200.7 Lead (0.050 mg/L ER HESTER .-.UG-1987
EPA-200.7 EP-200.7 Nickel (0.010 ug/L ER HESTER 6-AUG-1'3S7
EPR-200. 7 EPA-EOO. 7 Silver (0.0060 mg/L ER ASTER 6-AL6-1987
EPA-200.7 EP-200.7 Zinc (0.0010 mg/L EA HESTER 6-AUG-1987

102007 EPA-7060 Arseric (0.005 mg/L LG HAMILTON I-JUL-1987
EPR-7740 Seleni w (0.005 mg/L LG HAMILTON I-JUL-'?8 7
EPA-7841 Tha. I ium (0.01 ug/L LG HAMILTON !-:U!-!1387

1030 EPA-7471 EPA-7471 ercury (0.0002 mg/L C. SCHAFER 3"- - 5k7

i84E08 EPA-3550 EPA-418.. .ee ydrecarbons (0.5 'jg/L CA SEDLACEX

Proara Manaaer: -S Ii!I!r
Date Iproved: 7A 18



ORGANIC ANALYSIS DATA REPORT I

AnaLIS ID: 870518-005 Customer'Sample ID: W2-2-1-6

Laboratory Name: Organic Mass Spectroscopy Customer Name: GG0'EN

File ID: ) 05048 Sample Matrix: WATER
Instrument ID: 1f5995C Recuisition Number:

Data Release Authorized By: X-Canada Date Sample Received: 18,Y-l987

Vclatile-Or~anic Comounds - HSL

Date Extracted/Prepared: Date Analyzed: 18-JUN-1987
Preparation Procedure Number: Aalysis Procedure Number: EPA-8240
Percent Mositure: Conc/Dilution Factor: 1.0
Percent Moisture (decanted): Analyst: L HOLSOPPLE
Associated Blank: 870618-079

CAS ,/L CAS UaL

74-87-3 chloromethane IOU 79-00-5 1,1 , 2-trichloroethane UJ
74-83-9 bromovethan lOU 71-43-2 benzene -

75-01-4 vinyl dnloride IOU 10061-02-6 trans-!,3-dichloropropene

75-00-3 chloroethane IOU 110-75-8 2-chloroethylvinyl ether 1ou

75-09-2 methylene chloride 5U 75-25-2 bromofora 5U
67-64-1 acetone IOU 108-10-1 4-2ethyl-2-pentanone IOU
75-15-0 carbon disulfide SU 591-78-6 2-hexanone IOU

75-35-4 1, I-dichlorcethene 5U 1 27-8-4 tetrachloroethene SU

75-34-3 1, 1-dichloreethane 5U 79-34-5 1, I,2,2-tetrachloroethane
:5-SC-5 S trans-l 2-dSiUhrzether, 5 a 108-08-3 toluene !-

67-66-3 chloroform 108-30-7 cflorobenzene
107-06-2 1,2-dichlarceshane U 00-41-4 _ .ylberzene ne
73-33-3 -butanone - V)0-4 -5 styrene
71-55-6 11, 1-trichlcroetha.. total xylenes
56-2 3 5 carocn telrachrr:_e
108-05-4 vinyl acetate IOU
75-27-4 bromodich Ioroo=nan 5U

- ,:uchloc-r, ze iL

I
Data Reporring Qual " =:e:'s:

U -- Comoound was analyzed for 3ut not cea:cted. The nmer is t,'e attainable :etectson I.Jit for the sa:.:.e.
B - Rnalyte was found in the reae,.t :iank as Aejl as ne sample.

J - Indicates an estimated val::e. i
'4O - Not Detected.

3urrogae Recvery Data

Surrogate Ccaipound -'" ec.verea .ecoverec :3
TOL E- :04,0
BR.'1MFLUOVENZENE -,

S ------vData ,.



moqunt Am6unt Percent
gnalysis Spiked Recovered Recovered

.1 MECURY 0.00105 0.00122 116.19

i-

i

I
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47
Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department I

Customer Ne: 
esults of Analyses

Customer Sample Number: SB-2-2-2 Lab Sample Number: 87051-059
Date Sample Received: 21-MAY-1987 Date Sample Completed: 3-AUC-1987
Date Sampled: Sampled By:
Material Description: ZOWEN AFB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Cimpleted

090208 EPA-3050(7.5) EPA-6010 P nt"Oony (5.0 ug/g ER HESTER 19-,JPN-1987
EPA-3050(7.5) EPA-6010 leryllium 0.63 ug/g ER HESTER 13-JUN-1987 )
EP-30O(7.5) EPA-60O Cadmium (0.30 ug/g ER PESTER !9-RN-1987
EPR-2050(7.5) EPA-6010 Chromium 9.4 ug/g EA HESTER 19-,; \ - 98
EA-3050(7.5) EPA-6010 0;czer 8.3 ug/g ER HESTER I - '2- 87 
EPA-3050(7.5) EPA-010 ead 6.7 ug/g E PESTER .9-JI!-87
EPA-3050(7.5) EPA-6010 Nickel 6.7 ug/g Eq HESTER -3-ItJ.1S87
EPR3-0(7.5) EPA-6010 Silver (0.60 ug/g ER HESTER 19-JUN-1987
EP-3050(7.5) EPA-6010 Zi rc 39 ag/g ER HESTER 1-JUN-1987

10E003 EPA-7060 .rseric 6.8 wg/kg L ,HAMILTON 1-JUL-1987
EPA-7740 Se:erim (0.5 m-/ka LG HAMILTON
EPA-7841 Thallium (1.0 rg/kg L6 .AMILTON L- 6 7

03003 E2.P-747' --,-7471 '."=y (1.0 / C. 4C7E.E - .-E7

184303 E.=r.-3520 3.:,-418. Petroleum ydrocarbor.s 0.003 % CA SEDLACE . .,7

Cate I.rove : 3-AUG-:87 i



ORGANIC ANALYSIS DATA REPORT

AnaLIS ID: 870521-059 Customer Sample ID: SB-2-2-2
Laboratory Name: Organic Mass Spectroscopy Customer Name: GOWEN
File ID: 2025 Sample Matrix: SOIL
Instrument ID: FINN-5100 Requisition Nuiber:

Data Release Authorized By: DC Canada Date Sample Received: 21-ARAY-1987

Volatile Organic Compounds - HSL

Date Extracted/Prepared: Date Analyzed: 30-JUL-1987
Preparation Procedure Number: Analysis Procedure Number: EPA-8240
Percent Mositure: 0 Conc/Dilution Factor: 5
Percent Moisture (decanted): Analyst: L HOLSOPPLE
Associated Blank: 870731-044

CAS ug/Kg CAS -g/40

74-87-3 chloromethane soU 79-00-5 I,1, 2-trichloroethane 251*
74-83-9 bromomethane 50U 71-43-2 benzene ;51U
75-01-4 vinyl chloride 50U 10061-02-6 trans-i,3-dichloropropene

75-00-3 chloroethane 50U 110-75-8 2-chloroethylvinyl ether
75-09-2 xethylene chloride 30 B 75-25-2 troioform .51U
57-64-1 acetone 50U 108-10-1 4-methyl-2-pentanone S0U

75-15-0 carbon disulfide 25U 591-78-6 2-hexanone 50U
75-35-4 1,1-dichloroethene 25U 27-18-4 tetrachloroethene 25U.
75-34-3 1, 1-cichloroethare CJU 79-34-5 1, 1, 2; 2-tetrachloroethane 25U
156-60-5 trans-1,2-dichloroethene 108-88-3 toluene

67-66-3 chIorofor 4 j :08-90-7 chiorobenzene
107-06-2 ,2-d ichor'oethane Z3 100-41-4 ethylbenzene

7a-93-3 --utanone Cc a 100-42-5 ctyrene"
71-55-6 1, 1, 1-trichlorce1.)a.e :CIJ :otal xylenes

56-23-5 carbon tetrachioride a5U
'08-05-4 vinyl acetate C0U
75-27-4 broncoicX'loromet,.ar;e 25

78-37-5 1, 2-dichloropropane :CU
1110:61-61

-5 . cis-!.."-Q4icn!-o )c : Iz '.e.e air I

79-01-6 tr cI'ce~nene 2-'U

Data .e.cr ; Uualzfiers:

- Compound was analyzed for but not detected. The number is the attainable detection I :"it for ' t e
B - Ana!yte was found in the reaget ;iank as we!: as the sample.
J - :rdicates an estimated value.
:D - 'lot Detected.

3-irrogate Recovery Data

Amourt Percent
S. ' aate Compounc .3k ac Recoverec Rec.vered

35C0FLUOROBENZ ENE :0 49 ?3.0
,2-: Ichl l ,9" NE " " !0 9i

I



w
4w

Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department

Results of Analyses

Customer Name: GCWEN
Custormer Sample Number: SD-1-3 Lab Sample Number: 870521-060
Date Sample Received: 21-VY-1987 Date Sample Completed: 3-AUG-1987
Date Sampled: Sampled By:
Material Description: G04N AFB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Ccmpleted

0902-08 EPA-3050(7.5) EPA-6010 Antimony (5.0 ug/g [A HESTER 19-JUN-198-
EPA-3050(7.5) EPA-6010 Beryllium 0.96 ug/g EA HESTER A--,o.
EPA-3050(7.5) EPA-60O Cadmiux (0.30 ug/g EA HESTER ,1- 9 ,,_,-,
EPA-3050(7.5) EPA-6010 Chromius 92 ug/g EA 'ESTER 9-JN-i98,
EPA-3050(7.5) EPA-6010 C.)pper 15 ug/g EA HESTER 1-N1
EPA-3050(7.5) EPA-6010 Lead 10 ug/g EA HESTER ,-JUN-98,
EPA-3050(7.5) SPA-GOlO Nickel 14 ug/g EA HESTER 3-JN-i87
EPA-3050(7.5) EPA-6OlO Silver (0.60 ug/g EA HESTER 19-JUN-198"
EPA-3010(7.5) EPA-60!0 Zirc 73 ug/g EA HESTER 19-JlN-l98

102003 EPA-7060 Arseric 3.3 mg/kg LG HAMILTON I-JUL-108"
EPA-7740 Seleniu m (0.5 mg/kg LG HAMILTON 1-jJL-'98
EPA-7841 Thal!':um (1.0 ng/kg LO HAMILTON

103003 EPA-7471 EPA-7471 'ercur' (1.0 ug/g C. SCHAEFER . ..

:84303 EPA-3550 EPA-418.: ! e;,'oie ,ycrocar.ons 0.005 % CA SEDLACE:-

Prqrawn , anager: MS Ml:ar
:ate Ap:oved: 3-ALG-!987

I

' 'I



ORGANIC ANALYSIS DTA REPORRT

AnaLIS ID: 870521-060 Customer Sample ID: SD-1-3
Laboratory Name: Organic Mass Spectroscopy Customer Name: GOWEN
File ID: 2026 Sample Matrix: SOIL
Instrument ID: FINN-5100 Requisition Number:

Data Release Authorized By: DC Canada Date Saple Received: 21-MAY-187

Volatile Organic Compounds - HSL

Date Extracted/Prepared: Date Analyzed: 30-JUL-1987

Preparation Procedure Number: Analysis Procedure Number: EP-8240
Percent Mositure: 0 Con/Dilution Factor: 5

Percent Moisture (decanted): Analyst: L HOLSOPPI E

Associated Blank: 870731-044

CAS ;g/g CAS : g

74-87-3 cnioromethane 50U 79-00-5 1, 1,2-trichloroethare
74-8.-9 bromomethane 50U 71-43-2 benzene 25U

* 75-01-4 vinyl chloride SOU 10061-02-6 trans-1,3-dichloropropene

75-00-3 chloroethane 50U 1140-75-8 2-chloroethylvinyl ether Zo
75-09-2 ,ethylane Ciloride 30 a 75-2-2 broraoform

67-64-1 aceone SU 108-10-1 4-methyl-2-pentanone S0U

75-15-q) carbon disulfide 25W 591-78-6 2-hexanone 50U

75-35-4 1, 1-dichloroethene 2SU 127-18-4 tetrachloroethene

75-34-3 f, 1-dichloroethare 79-34-5 1, 11 2,-tetrach lorcethane
156-60-5 trans-1, -dicn*rcet; ene E-EU 108-88-3 toluene

67-66-3 cn ioroform 2.5 108-90-7 .nlorobenzene

107-06-2 ', 2-dic.-.iroethane - 100-41-4 e:nylbenzene

,- - tanne 6( B :00-42-Z 5:y-'ene
71-55-6 1, 1, '-trichUor:e:a:e ;c-;al xylenes
,56-23-5 carnon 'etrachloride
108-05-4 vinyl acetate fO:

75-27-4 ' 'mod ich orofet A ane ta'
78-37-'3 ', - h'::.'ck, _

7.a Repot::; -.a or-:e:'3:

,j - Compound was analyzed for but tot detectad. Tha rumoer is the attainable detection livit for t-.e s:.
, - nalyte was found in the as"eie.; as the sawple.

- "ndicates an estimated value.

S- :t Detected.

Surrogate Recovery Data

.q :o.nt Pe,.cent

.rr.gate Coi,.ound "c:,vered oered
-.. .... . -- - - -

'p;ke Recovery Data



amount Sount PercentAnalysis Spiked Recovered Recovered

MERCtJRY 0.500 0.488 97.50

I
U

i

I
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Oak Ridge Gaseous Diffusion Plant

Arailytical Chemistry Departa;ent

Results of Analyses

Customer Name: -WEN
Customer Sample Nuwber: SL-1-1-1 Lab Saole Numer: 87051:--061
ae Saii. e .eceivea: 2i-AY-1587 Cate 3amoie Comieted: 1-CUN--1987
)ate Sampied: Sampled By:
Material Cescription: GOWEN SITE Req. Number:

Activity Preparation naiysis ae
- Number Procedure No. Procedure No. Analysis Result Units Analyst C%0;, 0iS-ec

170, EoA-1310 TP-1702 F-Tc.x COMPLETE LS JOHNISON 28-YAY-1587

1868 EPA-1100 EPA-O.O Flash Point ) 140 deg F SB HARRIS i-.U-IN 87

Program Manager: MS NIler

Date Awproved: 2-J',N-1987

I
I

8
I
I
I
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Oak Ridge Gaseous Diffusion Plant

Analytical Chemistry Deartment
Results of Analyses

Customer Name: N Er NL
Cus;omer Samoie lw7ber: 7S-6-1 "ab Sample Number: 870521-062
Date Samiple Received: 21-1 Y-187 Date Sample Cc.oleted: 1-JUN-1987
Date Samoled: Sampled By:
Material Description: SOCNE SITE Req. Nuber:

Activity Preparation Analysis Data 2
Number Procedure No. Procedure No. N'alysis Result Units Analyst Coali*ets

1702 EPAq-1310 TP-i7( EP-7x COMPLETE - LS JOHNS-N :'8-A- 11987

IME8 EPA-I010 Ep-!010 Flash Point 1.40 deg F 38 FARRIS -S '-:E67

Program Manager: XS Miller
Date Approved: 2-JUN-1987

, -1

~ ---



4w
Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department

Results of Analyses

Customer Name: GOWEN
Customer Sample ,i'ber: SL-1-1-1 EP-TOX Lab Sample Number: 870521-063

Date Sample Received: 21-1*0Y-1987 Date Sample Completed: 1O-JUL-1987
Date Saipled: Sampled By:
Material Description: 0E'-N AR Rea.. Number:

Activity Preparation Analysis Date

Number Procedure No. Procedure No. Analysis Result Units Analyst Comipletea

090207 E"A-6010 EPA-6010 3arium (EP-TOX) 0.21 mg/L EA HESTER 4-JUN-i987
EPA-5010 EPA-6010 Cadmium (EP-TOX) (0. 0030 mg/L E HESTER 4-JUN-1987

EPA-6010 EPA-6010 Chromiu (cEP-TOX) (0.010 mg/L EA HESTER 4-JLN-1387
EPI6010 -EPA-010 Silver (EP-TOX) (0.010 mg/L EA HESTER 4-JUN-1?87

'02007 EPA-7060 Arsenic (EP-TOX) 0.006 mg/L LG HAMILTON ,O-J_-.. .-

EPA-7421 ..ead (EP-TOX) (0.004 mg/L L6 HAMILTON 10 - U _,-U L-17
tEoA-77O 3elenia %EP-TOX) (0.005 mg/L Lb HAMILTON LO-JUL- 987

103007 EPA-7470 EPA-7470 Merc-ry %EP-TOX) (0.0002 mg/L C. Sc.EFER 2-JUN-1987

Prorar' Manacer: MiS Miller
Date :pproved: 10-JUL-1987

IA

I

lI

i
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Oak Ridge Gaseous Diffusion Plant

Analytical Chemistry Department
Results of Analyses

Customer Name: .00!E
Customer Sample N'uoer: TS-6-1 -:P-TOX Lab Sample Number: 870521-064
Date Sample Received: 21-MAY-1987 Date Sample Comp!eted: 10-JUL-1987
Date Sampled: Sampled By:
Material Description: GOWEN rAFB Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst romoleted -

050207 EPA-'1O EPA-6010 Barius (EP-WFX) (0. 10 mg/L ER HESTER 4-"j -19S
EPA-5OlO EP-6010 Cadmiu (EP-TOX) (0. 0030 mgiL EA HE57ER 4-JUN-!987
EP-60.0 EPA-6OO C.'rix (EP-TaX) (0.010 mig/L ER HESTER I-JiN-1387

EPA-6OlO SPA-SlO Silver (E-TX) (0.010 mg/L EA HESTER 4-,JN-i387

102007 EPA-7060 Arsenic (EP-TOX) (0.005 mg/L LG AIMILTN ')-JUL- ,'3S7
EPA-7421 Lead (EP-TOX) 0.005 mg/L LB ,AMILTON v-J.L- .. 7
EPA-7740 3eies; '.EP-7ox) (0.005 mI]L LB HAMILTOIN 10-JUL-1987

103007 EPA-7470 EPA-7470 .Mercury (EP-TOX) 0.0003 mg/L C. SCHAEFER 4-JUN-1987

Pr ..ra Yanager: MS Miller
Date ,-%roved: O-,'UL-1987

Sa:ke 3ec~very Data

Analysis Soiked Recovered Recovered

-3 ,.Y Z'- "X; ... :, ¢,0'0 ,,." b

I
a
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Oak Ridge Gaseous Diffusion Plant
Analytical Cheuistry Department

Results of Araiyses

Customer Name: GOWEN~
Customer Sample Number: MiW-1-1 Lab Samp.'e Number: 870604-083
Date Sample Received: 4-JUN-1987 Date Samiple Completed: 7-PtJG-1987
Date Sampled: Sampled BY:
atarial Description: GO 4nc AFB Req. Number:

A ctivity Preparation Analysis Daze
Number Procedure No. Procedr NA nalysis Result Units Analyst %zmpetA

V00108 EPA-200. 7 EPA-200. 7 ~ Rnt imaory (0. 050 tAg/L ER HESTER E-AUG-1387
EP-2007 EPA -20 0 7 Eeryllium 0.0009 aiq/L EA FESTER 6-ML-1387
FA-200. 7 EPA-200. 7 LailIUI(0. 6430 mgIL EA HESTER 6-fltIdG-1387
EPA-200. 7 EPA-200. 7 caroniium 0.027 mg/L EA HESTER 6-PUS-37
EPR-200. 7 EPR-200. 7 0)3021. 0. M~ oig/L ER HESTER 6-.C -13S7
EPA-200. 7 EPA-200. 7 Lead 0. 0,56 mag/L EA HESTER 5-AUG- 1387
EPR-200.7 EP-A-20.7 X i4cke 1 0.087 mg/L ER HESTER 6S-AUiO-!87
EPR-200. 7 EPR-2' 00. 7 Sliver (0.0060 aig/L ER HESTER 6-AUG-1987
EPA-200.7 EPA-200.7 Zinc 1.0 mg/L ER HESTER 6-R'JS-1987

102007 ECP-7660 Arsaric 0.009 LO HRNILFON 9-j'UL-1987
EPA-7740 Se.ani:= 0.060 ..G HAMILTON7
"AR-7841 Tha:w (0. 01 LS XRA'III-N

1030 EPR-T77 EPA-7471 W. s'0000c. ng/L 'I SCHAEFER :

I184208 E.---3550 EPA- 4~. :e;l'cauai iYdrocar~ins (5 CA SEDLACEK *-

2e -:v-- 7-AUS152



GRGANIC ANALYSIS DATA REPORT

AnaLIS ID: 870604-083 Customer Sample ID: MW-I-I
Laboratory Name: Organic Mass Spectroscopy Customer Name: OWEN
File ID: 2027 Sample Matrix: WATER
nstrument ID: FINN-5100 Reouisition Number: (
Data Release Authorized By: DC Canada Date Sample Received: 4-JUN-1987

Volatile Organic Coapounds - HSL

Date Extracted/Prepared: Date Analyzed: 30-.JL-1987
Preparation Procedure Number: Analysis Procedure Number: EPA-8240
Percent ,ositure: Conc/Dilution Factor: 1.0
Percent Moisture (decanted): Analyst: L HOI SOPPLE
Associated Blank: 870731-044

"AS uc/L CAS c

74-87-3 chlorovethane IOU 79-00-5 1, 1,2-trichloroethane SC
74-83-9 bromomethane IOU 71-43-2 benzene SC
75-01-4 vinyl chlor: e IOU 10061-02-6 trans-,3-dichioropropene _'J
75-00-3 chlorcethane IOU 110-75-8 2-chloroethylvinyl ether CU
75-09-2 methylene chloride 3 jB 75-,5-2 bromoform sU

.67-64-1 acetone IOU 108-10-I 4-methyl-2-pentanoe !OU
75-15-0 carbon disulfide S 591-78-6 2-hexanone IOU
75-35-4 1, I-dichloroet'er.e 5U 127-18-4 tetrachloroethene rU_
15-34-3 ., l-' cioroetnane S" 79-34-5 1, l,2,2-tetrachlorethane 2.
156-.-. trans- I, t-.icrs.ene CU 108-88-3 toluene
67-E6-3 clorcform 5U 108-30-7 :hIor rbenzene,
107-06-2 :,E-dicnor e are SU 100-41-4 ethylbenzene

78-93-3 2-bqtanr:e 5 3 100-42-5 _=.yrene "
71-55-6 It 1, - ,richloroe..ae U total xylenes
ZE-23-5 caro.n lteach!-'-e 5U,
!08-05-4 vinyl acata a 'IOU
75-37-4 bro :ch 1'oriel ane Q- "
73-87-5 2 - o .r....are VU

..9-)-S :is.3:,-: r~ .cne

.ata 3e2orl: g L3:1f:a,'s:

U - Compound was analyzed for but .:1tected. The nurober is te attainaole detection limit for t..e :.

B - Analyte was found in the reac.ent ztank as well as thie -adc'e.
J - indicates an estimated value.
2 - "Not Detected.

ui'r ate Recovery Data

9:" ou"" t Rercent
Sr:-qa te Cop ,nd ,c:'ere -Recovered

'JE r-88.0
..- ,F0RCEJZ_= 4, 58. 0

Sp:ke Recovery Data



Asount grgoiunt Percent

Analysis Spiked Recovered Recovered

IRSE2NIC 0.020 0.018 90.00

SK-SENIL 0.020 0.021 105.00
0.020 O O : 20. 0

I

I
t

I

I
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Oak Ridge Gaseous Diffusion Plant

1. Analytical Chemistry Department
Results of .lnalysas

Customer Name: GOWEN
Customer Sample Number: Lab Sample Number: 870610-001
Date Sample Received: 10-JLN-1987 Date Sample Completed: 22-UN-1987

i Date Sampled: Sampled By:
Material Description: REAGENT BLANK Req. Number:

Ictivity Preparation Analysis Dat e
'--Number Procedure No. Procedure No. nalysis Result Units Analyst CoTpPeted

102003 EPA-7060 Arsenic (0.005 mg/L LG HAMILTON 17-JUN-1987
EPA-7740 Se~eniu (0.005 ,q/L LG IAMILTON 17-JU.-9-87
EPA-7841 Thallium (0.01 ,g/L LG HAMILTON "7-C -.g87

Program .Manager: MS .iller
Date Approved:

I

I
I
I

I



-- 9a~SID: 7~)O1-OI Cstoraer Saiuie 1': 5-01-N4S-l

Laboratory Name: Organic Y4ass 3n::s~y C~s!.c*,er Nerte: 3:3KV j
File ID: 06348 E'axa>p ar:: c
instrument ID: EPS9BS8c:s;c %Na~bae:
Data Release Authorzea By: " n~ ate Sa-pe Sc~e: :1~:3

i-repara;:jtl ;Croce_-t_'e N.:' AassFccreN.ceir: 0 f-8ST
?ercent &os.t"rs: :n c ID I : actcor: ".0
P-ercent xis.tUrE 12n:: &yst: L'_KCL
gssCc~a-'ad z-3iA.C

I Q. EJ M-GN

_.;a Ie~:;: alaf:ers:

-A - l~4 dds3~y~C: -~. .. e fora:e:2a;1n '



Oak Ridge Gaseous Diffusion Plant
Anahtical Chemistru Department

Results of Ana!yses

Customer Name: R....
Customer Sample Number: BLANK Lab SamPle Number: 870527-070
Date Sample Received: 27-iAY-.967 Date 3 Cleted: l-AUG-!907
Date Sampled: EPa-ied B:
Material Description: EP TOX SLANK Rea. Number*

:t.vit- Preparation Analgsis Date
11 )er Procedure No, Procedure No. Analvsis Result Units Ar.a st.... "ed

)90207 EPA-6010 EPA-6010 Barium (EP-TOX) <0.10 ag/L EA HESTER 4-H?-7
EPA-6010 EPA-6010 Cadmium (EP-TOX) <0.0030 sg/L EA HESTER 4-JUN-19S7

EPA-6010 EPA-6010 Chromium (EP-TOX) <0,010 ag/L EA HESTER 4-J UN-1807
EPA-6010 EPA-6010 Lead (EP-TOX) <0.050 zg/L EA HESTER 4-JUN- 187
EPA-6010 EPA-6010 Nickel (EP-TOX) '0.050 mg/L EA HESTER ,-JUN-9S7
EPA-6010 EPA-6010 Silver (EP-TOX) <0.010 mg/L EA HESTER4-"-11,,lioU

02007 EPA-7060 Arsenic (EP-TOX) <0,005 mg/L LG HAMILTON iO-JUL-i?87
EPA-7421 Lead (EP-TOX) <0,004 mg/L LG HAMILTON !-,-7

EPA-7740 Selenium (EP-TOX) <0.005 mg/L LG HAMILTON I,-JUL-i?.7

J07 EPA-7470 EPA-7470 Mercurv (EP-TOX) <0,0002 ag/L C. SCHAEFER 2-jUN-l997

70303 EPA-1310 EP-TOX E."traction COMPLETE - LS JOHNSON 2-MAY-1087

1 508 EPA-150,1 PH 7,0 - LS JOHNSON 28-MAY-1987

'0S TP-183708 Uranium (EP-TOX) 0.002 :/L HJ CULBERT JR

Program 1anazer: CR KirKatrick
Date Approved: 11-AUG-195,
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Oak Ridge Gaseous Diffusion Plant

Analytical C.hemistry Department
Results of Analyses

Customer Name: G .wB
Customer Sample .umber: Lab Sample Number: 870616-025
Date Sample Received: 16-'JN-1987 Date Sample Completed: l-JUL-1987
Date Sampled: Sampled By:
Material Description: REAGENT B _NK Req. Number:

Activity Preparation Analysis Date
Number Procedure No. Procedure No. Analysis Result Units Analyst Uoapiet d

102007 EPA-7060 rsenic (0.005 mg/L LG FA'AILTON i-JUL-i38
EPA-7740 Seleniuz (0.005 rg/L L6 HAMILTON
EPA-7841 Thallium (0.01 mg/L LG HAMILTON - U" 38

Program Manager: MS Miller
Date Approved: 10-JUL-1987

I

I



A!;PSI C 2 a e -

Laboratory Name: Organic Mass Scectrescopy tstmorer Vame: LSKY
File ID: 06Z48 :;.i .:a:r:x: .S
instrument :D: .P5285 .:s..:t..:.:i- \-..-er:
Data Release Authorizec "y: :- .,-,a aa Ea::cza 3eceivec: N - .87

r-- r.A.-r-*--

i i-.C ..x: act.GL.Je-8"r": ..-&c nc-ay.2t &._--:.-

.:raray:f :--"r;.2:' e "::.r: Analysis ?r:cacura .w :" E;g-227o

Lr.

-.C; , -, , -. 4 -------- - -- -- -n-z -a , a ) a , .r - -ac _ r e , --"

"-,-.2-: "-,-::....-e...-...,. .A:-24-2 :enzo(a n, :;peryler.e
36-30-6 rtrsoair.eara nre

,indM- :asanalzedfo

..57t-; -::, i-'. :,r-e .;: . .. -':

* 7 -. e e:-ia v.waz:in 2h

-._ -.... a,+, . . . . -.
- - -. -- .......... --.... ..I '.'.- -" ... ' -- y : ; : ..

f ..:.-j ..,,: . j. •

-" -, ,::':: .:.... 2 .-.-

I . -':.und w+as arnayzed for .-. ,:.-:'.,,-:. "'e _- . _.. ":_ a'::a::a_ .n-::.' .1 - -: -. =
"'=.F:. na s hund in ;ha 'Sd',k2, -. •. - , -.. , ~I-.:.:.a:as an, astuaaad vaLe.,

• . .- ' . ,

I -'. ..".-, ...



!,',ePLYSIS DATA 5EP0RT -

:3:87301-01Custom'er Enole I.D: 6-OI-E1NPS-i

Laboratory Name: arganic Xs'3 3pectrcscmpy CustC.ffer Nawe: 3Lh
File ID: 06348 ats,: Xatr:x: SIZE
!nstrument ID: EP5385 : -

Dlata Release Aluthorized 1 2 ataca Daate 3aai,.e :ace~vs-i: :2-3374

7cspra;:n ?ccscwe ~;~zar Rraysis Precve .Vwer AP-S27C
?e-rcert.1?Is:urE: ss.,cDi~ut4ion Factor: ..
Percenzt 4oistdse tccest):A ,y;t

U.~~~ -4'7 -r6-cr' 3
3557- Isrrcrao .23 i- -7:-5 4-c..-.oro-3-xretnvi:.p~ani

3, L3 77-47-4 2~i'orcYc-' flenac:2 30J

- -- ' o- r s ,:.--4- --. a-2 r

--n was aniye -',a.~-.--

;e was- found-. in- the - -- -- -*

-.ae an. I-*



:a.i Ric- a *asaous Diff~ssiora :iarnt

Customer Name:
stmer Sarioe 0~r -:, -3M3- Ea:ie -5e 70,601-%101

a :Iu -e - 57 &ate ddi Ciea :3-.-337
;a;e 02  0 Ea:e? CEy:

V ... ,:. ~ .p .. ) .ANK

att ;r2:ai. .:aysis
;a ?:~ N' No.- It.:&4r 3c ~ravs,-



Laboratory Namer Organic ;asS '-ac.:rcscopy C.stc,;er Na e: XER2LGH
File !D: X069 2asz. Atr::i: :iWR
:strient 10: ........ a :
Data Release Authorized ,:. ". .anaca .~e :a c .e £e.aiiea: "-" --187

date -_.Da: -.:_-r: at-M Z U6 -- 3"
-. .z. * =s-:azc-..;r1:- "x7cs -

-ec . .

Pe'-,ir";:..f-l :-FC';Z,r& :.. er. .-C131 . :ai,,Sis .'.c.a re N..ns r: E2.h-&24

---------- ----. -- - ,, -- - - - -- -- -.... . .... -

rarn., ...... ' . :iaiS . , .-'.fp. - i
74. 7-71 ...... et-u. I L5

7'0--Any, 1:':. """ "" " . ..:~~r

7Z-0:-4 ., i L. -. -,C:-.- .:a.s-d,2-d:ic.k:z:e. 2"

, -, .-- './hr-z "-.: : 75 :  ."- ... v; ,. :

.-. ._ i -:=. .-... -.. , . -- ";, . '- . --.a on

*; ,- n,-0 :ar::e s.a, .. =" -- 78-6 2-nexanorne '
.1 c- n e

2
.1 ... ..

- - ... . . . C .

..1." . C.... -: ..

.. :,, was analyzec for :L . .. :., "..:z, . : a ,'-

ea was rcn in
S:~:!es an est:miacaa vai2.

--- atectec.

- - -- - -~ ~-- - - - - - - --- -- - - -

.. . i F



'Is a'ys-25

Customer N~ame: ~

geh -VTLA)ftTZ QLAWM$

viey 'rera:.r No.GI s!: Aa -2



ORGANIC ANALYSIS DATA REPORT

OnaLIS ID: 870731-044 Customer Sample ID:
Laboratory Name: Organic Mass Spectroscopy Customer Name: SCHEIB
File ID: 2017 Samole Matrix: WATER
Instrument ID: FINN-5100 Requisition Number:
Data Release Authorized By: DC Canada Date Sample Receivea: 31-JUL-1987

Tentatively identified Compounds

Oate Extracted/Prepared: Date Analyzed: 30-JIdL-0387
Preparation Procedure Number: PURGE & TRAP Analysis Procedure Number: EPA-624
Percent Mositure: Conc/ilution Factor: 1.0 4
Percent Moisture (decanted): Analyst: L HOLSOPPLE
Associated Blank:

CAS ug/L Cps

78-93-3 2-BUTAONE 30 J 591-78-6 2-'EXNONE , I

Data Reporting Qualifiers:

U - Co~pound was analyzed for but rot detected. The number is the attainable detection limit for the sample.
S - Analyte was found in the reagent blank as weli as the sample.
J - Indicates an estimated value.

ND - Not Detected.

'I



ORG1NIC ANALYSIS DATA REPORT

AnaLIS ID: 870731-044 Customer Sample ID:
Laboratory Name: Organic liass Spectroscopy Customer Name: SCHEIB
File ID: 2017 Sample Matrix: WATER

Instrument ID: FINN-5100 Requisition Number:
Data Release Authorized By: DC Canada Date Sample Received: 31-JUL-1987

Priority Pollutant Volatile Organic Compounds

Date Extracted/Prepared: Date Analyzed: 30-JUL-1987
Preparation Procedure Number: PURGE & TRAP Analysis Procedure Number: EPA-6K4
Percent Msiture: Cone/Dilution Factor: 1.0
Percent Moisture (decanted): Analyst: L HOLSOPPE
Associated Blank:

CPS ug/L CAS uglL

74-87-3 chloromethane IOU 75-25-2 bromoform 5U
74-83-9 bromomethane IOU 127-18-4 tetrachloroethene ZQ
75-01-4 vinyl chloride IOU 79-34-5 1,1,2,2-tetrachloroethane
75-00-3 chloroethane IOU 108-88-3 toluene
75-09-2 methylene chloride 6 108-90-7 chlorobenzene 3U
75-35-4 1, 1-dichloroethene 1U 1,00-41-4 ethylbenzene 5U
75-34-3 1, 1-dichloroethane 5U
156-60-5 trans-I 2-d ichloroethene V"
67-66-3 chlorofor: 5U
1 0 7 - 6 -2 l- lc.o ,e t h a e , ,

71-55-6 1, I-trichloroethae ZU
Q6-.3-5 carbon tet'..,''_ 5U
75-E7-4 - -rdicnre'"e,
78-27-5 , n-d :cn,,rc.nr:;ane

7-0-S %ric~oroe;.nene 5

124-48-! ibrcoc,,.rcethane

, .-.,- :enzene .

!10-75-8 -.. : :y-iy ta

C - Compound was analyzed for nut rot :e tected. -he nuer is the attainable detection ::uit ;o, t.,e safo.-.,
3 - Analyte was found in tI6e reaent t:a, as l" as tne saiwa.
j - :.dicates an estimated value.
ND - qot Detected,

Surrogate Recovery Data

.:. t ,. .t ercen
S:rogate aound .;:.ec Recovered :ec:ve-'ed

T.-KE--8 :";6 :12 0

6,4OMCFLLRCEENZENE 13

,,>,.7 . .. .. u " -..
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Oak Ridge Saseous Diffusion Plant
Analytical Chemistry Department

Results of Analyses

Customer Name: SCHEIB
Customer Sample Nuber: Lab Sample Number: 870731-044

Date Sample Received: 31-JUL-187 Date Sample Completed: 3-AUS-13S7

Date Sampled: Sampled By: KPB 0
Yaterial Description: 4 Req. Number:

Activity Preparation Analysis Date

Number Procedure No. Procedure No. Analysis Result Units Analyst C:xoeed

Program Manager: SR Rizk

Date Approved: 3-AU&1987

E
B

I



ORC4NIC ANALYSIS DATA REPORT

AnaLIS ID: 870618-079 Customer Sample ID: 0618VWBCI
Laboratory Name: Organic Mass Spectroscopy Customer Namse: SCHiEIB
File ID: ) 05036 Sample Matrix: W'4ATER
Instrument ID: FPS995C Requisition Number:
Data Release Authorized 21y: DC Canada Date Sample Received: 18-JUN-1987

Volatile Organic Compounds - HSL

Date Extracted/Prepared: Date Analyzed: 18-JUN-1987
Preparation Procedure Number: PURGE & TRA Analysis Procedure Number: EPA-624
Percent Mositure: Conc/Dilution Factor: 1.0
Percent Moisture (decanted): Analyst: L HOLSOPPI..E
Associated Blank:

Cgs ug/L CAS ugI&

74-87-3 chloromethane IOU 79-00-5 l,112-trichloroethane f
74-23-9 brcmofietbhane IOU 71-43-2 benzene
73-01-4 vinyl chloride IOU 10061-02-6 trans-113-dichloropropene 5U
.75-00-3 chloroethane 'IOU 110-75-8 2-hloroethylvinyl ether iO
75-09-2 : ethylene chioridle I . 75-25-2 bromoforu 5
67-64-1 acetone IOU 108-W0-1 4-jethyl-2-pentanonfe IOU
75-15-0 carbon disulfide 5U 591-78-5 2-hexanone 41OU
75-35-4 1, 1-dichloroethene 1lu27-18-4 tetrachioroethene
75-34-3 1, l-dichoroethane ;:U 79-34-5 1,1112,2-tetrachloroethane J
:!6-60-5 trans-!, -C_ ch~crcetl~ene - 38-88-3 toluene
67-E6-3 chloroform 3 j 108-50-7 c?,:orobenzene
107-06-2 1, 2-d J.c) Ioro;ethane 5U 1"'1-41-4 ethylbenzene

7: -5Zi-E 5L,-:ihcra~ -,tal xylenes
Z6-23-5 carbon tetrac.-lor~de
;08-05-4 vinyi acetate !OU

U - Ccmpound was analyzed for but not detected. The nu.aber is the attainable detection limit for the
3 - Analyte was found in the reacErt, 'Z-6 is A,31 as .I'-e Eaxpia.
J - Wnicates an estimated val-e.

11D - Not Detected.

----u ---r----r ogate Recovery Data

3-,r zat C3icouna S:.ec ':vr ec'cvarqc

-.-------- ------



w
4w

Oak Ridge Gaseous Diffusion Plant
Analytical Chemistry Department.

Results of Anaiyses

Customer Name: SCHEIB
Customer Sample Nuifer: 0618VWBCI Lab Sample Number: 870618-079
Date Sample Received: 13-JUN-1987 Date Sample Completed: n-qJN-1987
Date Sampled: Saspled By:
Material Description: REAGENT WATER BLANK 6/18/87 Req. Number:

Activity Preparation Analysis Jate I
Number Procedure No. Procedure No. Anaiysis Result Units Analyst Ccpleted

S------ -------- - ---- ------- ---

Program Manager: SR Rizk

Date Approved: 25-JUN-1987

1



APPENDIX, j.

BASELINE PUBLIC HEALTH EVALUATIQN



APPENDIX J

BASELINE PUBLIC HEALTH EVALUATION

1.0 OVERVIEW OF METHODS

The general approach to public health risk evaluation of exposure to

chemical contaminants has been well established. It may be divided into four

fundamental component analyses: 1) hazard identification, 2) exposure

f assessment, 3) toxicity or hazard assessment, and 4) risk characterization.

Hazard Identification. The first step in the assessment process is to

identify all potential contaminants of concern. From the identified chemicals,

compounds are then selected as the subject of the health evaluation. It is

often impractical and unnecessary to evaluate all chemicals present at a waste

site. Representative compounds may be selected on the basis of: 1) quantities

present at the site, 2) extent of environmental contamination, toxicity, or

hazardousness, and 3) mobility and persistence of the chemical in the

environment. Guidance on the selection process may be found in the Superfund

Public Health Evaluation Manual (USEPA 1986c).

Exposure Assessment. The objectives of the exposure assessment are to:

1) delineate exposure pathways; 2) identify species, populations, and systems

at risk; and 3) measure or estimate, for each receptor, the intensity,

duration, and frequency of the exposure or dose. Critical to the exposure

assessment is a quantification of the releases of contaminants of concern to

each environmental medium and an assessment of the transport and transformation

of the subject compounds. The results of these analyses provide data on tile

magnitude and extent of contamination. Both monitoring data and environmental

transport modeling may be used in the exposure assessment.

Hazard Assessment. The objectives of the toxicity or hazard assessment

are to evaluate the inherent toxicity of the compounds under investigation, and

to identify and select toxicological measures or endpoints for use in evalu-

Bating the significance of exposure. For each subject compound, available

dose-response data are reviewed on the adverse effects in human and nonhuman

SJ-1



receptors. Dose-response assessments for noncarcinogens provide an estimate of

the no-observable-adverse-effect level (NOAEL) or lowest-observable-adverse-

f effect level (LOAEL). For carcinogenic compounds, the dose-response assessment

yields estimates of probability or range of probabilities under which a

carcinogenic effect will occur at a specified level of exposure.

Risk Characterization. The last step in public health evaluation is risk

characterization. This is the process of integrating the results of the

exposure and hazard (toxicity) assessment (i.e., of comparing estimates of dose

with appropriate toxicological endpoints to determine the likelihood of adverse

effect in exposed populations). It is common practice to consider risk

characterization separately for carcinogenic and noncarcinogenic effects. This

is due to a fundamental difference in the way organisms typically respond

following exposure below which there is only a very small likelihood of adverse

health impacts in an exposed individual. Exposure to carcinogenic compounds,

however, is not thought to be characterized by the existence of a threshold.

Rather, all levels of exposure are considered to carry a risk of adverse effect

(risk per unit dose).

The procedure for calculating risk associated with exposure to

carcinogenic compounds have been established by EPA (USEPA 1986a,b,c).

A non-threshold, dose-response model is used to calculate a carcinogenic

potency factor (which mathematically is the slope of the dose-response curve)

for each chemical. To derive an estimate of risk, the carcinogenic potency

factor (qr* defined below) is then multiplied by the estimated chronic daily

intake (CDI) or dose experienced by the exposed individual:

R = CDI x ql* (1)

ICDI = chronic daily intake (mg/kg body weight/day)
q1* = 95% upper bound estimate of the slope of the dose-response

curve [(mg/kg body weight/day)-1]

R is an explicit estimate of excess or additional lifetime risk having a
value between 0 and I and expresses the probability that an individual will

J-2



develop cancer over a lifetime of exposure at the specified dose level. In

evaluating risk of exposure to more than one carcinogen, the risk measure (R)

for each compound may be summed (in the absence of information on antagonistic

or synergistic effects) to give an overall estimate of total carcinogenic risk

(USEPA 1986a; USEPA 1986b). This is done for each source of environmental

release, associated exposure pathway, and receptor group at risk of exposure.

Population risks are derived by multiplying the overall risk level (summed for

all subject chemicals) by the number of people exposed. This would yield a

measure of the additional incidence of cancer (i.e., additional number of new

cases) in the exposed population over a lifetime (i.e., 70 years) of exposure.

The traditionally accepted practice of evaluating exposure to noncar-

cinogenic compounds has been experimentally to determine a NOAEL and to divide

this by a safety factor to establish an acceptable human dose, e.g., acceptable

daily intake or reference level (RL) (NRC 1983). The RL, for example, would

then be compared to the average daily dose experienced by the exposed popu-

lation to obtain a measure of concern for adverse noncarcinogenic effects:

NCE = D/RL

i where

NCE = potential for adverse noncarcinogenic effects

D = average daily dose for subchronic or chronic exposure (mg/kg body
weight/day)

RL = acceptable intake for subchronic or chronic exposure (mg/kg body
weight/day)

I The method of developing acceptable limits of exposure implies that the

application of safety factors of various magnitudes to experimentally derived

INOAEL will ensure minimal risk. A comprehensive compilation of acceptable

limits (reference intake values) for acute and chronic exposure to noncar-

cinogens (AISs, AICs for the ingestion route) is found in USEPA (1986c). Final

guidelines for evaluating exposure to mixtures of noncarcinogens is presented

Iin USEPA (1986b).
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2.0 EVALUATION OF HEALTH EFFECTS

2.1 Exposure to Contaminated.Groundwater

Six inorganic compounds (chromium, copper, lead, nickel, selenium, and

zinc), and three organic compounds (acetone, toluene, and bis-(2 ethylhexyl)

phthalate) have been detected in the groundwater from the sites at Gowen Field.

Table J-1 is a summary of mean and maximum levels of toxicants in on-site

groundwater from the four monitoring wells. For comparison, the "applicable or

relevant and appropriate requirements" (ARARs; i.e., federal and state criteria

and standards) are included. As specified in the Superfund Amendments and

Reauthorization Act of 1986 (SARA), on-site remedial actions are required to

attain ARARs unless such requirements are formally waived.

Drinking water maximum contaminant level goals (MCLGs previously known as

recommended maximum contaminant levels - RMCLs) are nonenforceable health goals

established by the U.S. Environmental Protection Agency (EPA) Office of

Drihking Water. MCLGs are also set at levels that will result in no known or

anticipated adverse health effects incorporating an adequate margin of safety.

Maximum contaminant levels (MCLs) are enforceable EPA standards set as close to

the MCLGs as feasible, taking into consideration the cost and availability of

treatment technologies.

Ambient water quality criteria (AWQC) are guidelines developed by the EPA

Office of Water Regulations and Standards for the protection of aquatic life

and human health. Although these are not enforceable standards, they present

scientific data and guidance to be used by the states in developing water

quality standards. A water quality standard consists of two parts: I) a

designated use for a water body to be protected, and 2) criteria or numerical

pollutant concentration limits. AWQC adjusted for drinking water only may be

used in evaluating the significance of groundwater levels at waste sites.

Examining Table J-1, it is shown that of the inorganic chemicals iden-

tified, levels of only two compounds were found to exceed ARARs. The mean and

J-4
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maximum levels of selenium (25 ug/L and 50 ug/L) exceeded the MCL (10 ug/L) and

the mean and maximum levels of nickel (38 ug/L and 79 ug/L) exceeded the

adjusted AWQC requirements (15.4 ug/L).

Acetone, toluene and bis-(2 ethylhexyl) phthalate were the organic com-

pounds present -in groundwater above detection limits. Levels of toluene and

bis- (2 ethylhexyl) phthalate observed were less than the MCLs, MCLGs or

adjusted AWQC. There are no available MCLs, MCLGs, or AWQCs for acetone.

Hazard Identification. For the purpose of baseline public health evalu-

ation of the groundwater exposuire pathway, long-term (chronic) and short-term

(subchronic) effects of exposure to contaminants released from the site will be

considered. All compounds identified in groundwater will be the subject of the

assessment:

Inorganic Compounds: chromium (total), copper, lead, nickel, selenium,
and zinc.

Organic Compounds: Acetone, toluene, and bis-(2 ethylhexyl) phthalate.

Exposure Assessment: The baseline public health evaluation of the

groundwater exposure pathway focuses on the maximum level of the inorganic and

organic compounds measured in the monitoring wells. Table J-2 summarizes the

maximum levels for the compounds along with the corresponding doses for humans.

Doses listed in Table J-2 were calculated assuming consumption of 2 liters

(0.53 gallons) of water per day, 100 percent adsorption, for a 70-kg (154 lb)

individual.

Toxicity Assessment: The objective of the toxicity assessment is to

characterize the inherent toxicity of the subject compounds and to select

appropriate toxicity measures for use in risk characterization. The potential

for adverse noncarcinogenic effects are determined using acceptable intake

levels for subchronic (AIS) or chronic (AIC) exposure available in the litera-
ture. All toxicity endpoints used in analysis of the groundwater exposure

pathway are presented in Table J-3.
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i

Bis-(2 ethylhexyl) phthalate is a probable human carcinogen through the

oral route of exposure. Nickel and chromium VI are carcinogenic through the

Linhalation route of exposure. It should be noted that there is inadequate

evidence to show carcinogenicity in humans for bis-(2 ethylhexyl) phthalate.

The carcinogenic potency factor (ql*) is used in quantifying the potential car-

cinogenic risk of exposure to groundwater containing bis-(2 ethylhexyl)

phthalate and the value for the oral route of exposure is given in Table J-E.

Risk Characterization: In this final step of the evaluation, exposure

levels are compared with the toxicity measures selected for the subject

compounds to evaluate the risk of adverse effects in humans. As shown in Table

J-3, the potential for adverse noncarcinogenic effects was evaluated (threshold

consideration) by comparing dose vs. the acceptable intake values for sub-

chronic (AIS) and chronic (AIC) exposure.

Results of the risk characterization for the groundwater at the four

sites are presented in Table J-3. Note that the risk evaluation of groundwat-

er was conducted to evaluate the potential health significance of observed

levels of contaminants. Currently, no one is using this aquifer as a source of

drinking water. None of the estimated dose levels was found to exceed the AIS

or AIC values for any given compound under evaluation. On this basis, no

adverse noncarcinogenic effects would be anticipated for ingestion exposure to

any of the groundwater contaminants.

Carcinogenic risks to human health were estimated for ingestion exposure

to bis-(2 ethylhexyl) phthalate in the groundwater. It was assumed in the risk

assessment that 2 liters of groundwater would be consumed per day, by a 70-kg

(154 lb) individual and that adsorption equaled 100 percent. Again, this is a

worst case assumption because the shallow groundwater aquifer is not used as a

source of drinking water and this compound is considered a laboratory con-

taminant (i.e., it is not considered to be present in the groundwater at the

sites). This was discussed in Section 3 (Discussion of Results and Sig-

nificance of Findings) of this report. The carcinogenic risk estimate was

developed for illustrative purposes based on the maximum concentration found in

the groundwater. The additional lifetime individual risk of cancer associated

J-9



with the maximum observed concentration in groundwater samples was determined

as 2.7x 10-7 (i.e., an additional lifetime risk of cancer in an exposed

individual of 2.7 in 10 million). This is shown in Table J-3.

EPA guidance proposed for hazardous waste site evaluation is used in

interpreting these results. In the Remedial Investigation/Feasibility Study

(RI/FS) process under the Comprehensive Environmental Response, Compensation

and Liability Act/Superfund Amendments and Reauthorization Acts (CERCLA.'SARA),

recent EPA guidance indicates that remedial alternatives should be refined as

necessary to ensure that options considered span a carcinogenic risk range from

10-4 to 10-7 (USEPA 1986c, Zamuda et al 1986). The 10-6 risk level, however,

is often chosen as the target risk within their range (Zamuda et al 1986).

The risk characterization for the carcinogenic compound (bis-(2 ethyl-

hexyl) phthalate) indicates an individual lifetime risk on the order of I07

for ingestion exposure to contaminated groundwater at the sites. Based on EPA

guidelines, and given the conservative exposure scenarios and that this aquifer

is not a source of drinking water, this level of risk is considered acceptable.

2.2 Exposure to Contaminated Soil and Sediment

Hazard Identification: The results of the on-site characterization of

the contamination in soils and sediment is presented in Section 3 of this

report. As detailed in Section 3 all soil and sediment samples were tested

for inorganics and volatile organic compounds. A number of samples were also

tested for semivolatile organic compounds. A variety of inorganic compounds

were detected including arsenic, beryllium, chromium, copper, lead, mercury,

nickel, and zinc. A number of organic compounds were also found. Table J-4

presents a Lomplete list of inorganic and organic compounds detected in samples

collected at less than 5 feet below ground surface and the observed concentra-

tions in each of the soil and sediment samples.

For the purpose of the public health evaluation of the soil/sediment

exposure pathway, chronic toxicological effects of long-term ingestion have

been considered. The chronic effect of greatest significance, and which

J-1O
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typically drives the public health evaluation, is carcinogenesis. Two carcino-

genic compounds ivere identified among those detected in the soil and sediment

samples. The compounds are arsenic and tetrachloroethylene. Nickel and

chromium VI are also suspected carcinogens but only by the inhalation route of
exposure. Additionally, the potential for adverse noncarcinogenic effects

will be examined for long-term ingestion exposure to the contaminants in soil

and sediment.

Exposure Assessment: Soil samples were collected at various depths, but

only those samples collected close to the surface (i.e. from a depth of < 5

feet below the ground surface) were considered in the public health evaluation.

In order to conduct the risk evaluation of soil contamination, it is necessary

to determine dose for the ingestion route. Ingestion exposure in this evalua-

tion was based on an assumption of soil ingestion of 0.1 grams/day (USEPA

1986c).

The exposure period was projected to vary as the function of circum-

stances at the sites under investigation. Based on information obtained from

Gowen Field personnel, the following soil exposure scenarios were constructed.

* Site I - Individuals ages 25 to 40 years are at risk of exposure.
Fire training drills are conducted an average of 6 hours per month, 9
months per year, and an individual is exposed over a 15 year period.
Individuals working in the Fire Training Pit are equipped with
respirators and protective clothing. Observers are not protected.

# Site 2 - Individuals ages 25 to 50 are at risk of exposure. At this
site, Gowen Field personnel work inside the adjoining building with
some occasional outside activity. The exposure period is estimated to
be 1 hour per day, 260 days per year, and an individual is exposed for
25 years.

# Sites 5 and 6 - These sites are isolated and no exposure of Gowen
Field personnel or the public, to contaminated soil, is anticipated
to occur. Although isolated, the public is not prevented from gaining
access to these sites. Therefore, in order to incorporate con-
sideration of the potential for some very limited but unlikely contact
of the public with soil at Sites 5 and 6, an exposure period of 8
hours per year has been projected over a 70 year time frame (life-time).

J-13
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Dose associated with the soil ingestion exposure periods was determined

as follows:

Doseingestion = Cs x HIFingestion

where:

Dose ingestion = intake of a given soil contaminant (mg/kg body

weight/day)

Cs = concentration of the subject chemical in soil (mg/kg)

HIF ingestion = human intake factor: quantity of soil ingested per kg
body weight per day (kg soil/kg-day)

Based on the assumptions outlined above, the factor HIF was calculated as:

HIFingestion = 0.1 g soil x I kq soil x I x duration of exposure
day 1,000 g soil 70 kg 70 year

body weight

For Site 1, the duration of exposure was projected to be 0.123 years and

HIF ingestion is equal to 2.5 x 10-9 kg soil/kg-day. At Site 2, the duration

of exposure was estimated to be 0.856 years and HIFingestion is equal to 1.75 x
10-8 kg soil/kg-day. At Sites 5 and 6 the exposure duration was 0.022 years

and HIFingestion is equal to 4.66 x 10-10 kg soil/kg-day. Mean and maximum

doses associated with the concentration of each compound detected in the soil

and sediment samples are listed in Table J-6.

Toxicity Assessment: The toxicological measure used in evaluating the

potential for noncarcinogenic effects due to ingestion of contaminated soils

and sediment are the AIC values for chronic oral exposure. These are presented

in Table J-5. The carcinogenic potency factors (ql*) are used in quantifying

the potential carcinogenic risk of exposure to contaminated soils and sediment.

Values were obtained for arsenic and tetrachloroethylene for the oral route of

exposure and are also presented in Table J-5.
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EPA-guidelines stress the importance of considering the weight-of -

evidence of the cause-and-effect relationship between exposure to a compound

and carcinogenesis in receptors (USEPA 1986a). Arsenic is classified "A";

while tetrachloroethylene is classified "B2". (Group A - proven human

carcinogen; Group B2 - probable human carcinogen).

Risk Characterization. The doses corresponding to the mean soil and

sediment level of each compound were compared with the toxicity measures for

ingestion exposure (AIC values) and results are summarized in Table J-6. The

results show that none of the dose estimates exceed the corresponding AIC

values. No adverse noncarcinogenic health effects would therefore be antici-

pated due to long-term ingestion of soils at the four sites.

Carcinogenic risks to human health were estimated for ingestion exposure

to arsenic and tetrachloroethylene. Combined individual lifetime risk (across

compounds) was developed based on the mean soil and sediment level for the

carcinogenic compounds at each of the sites. Results are summarized in Table

J-7. EPA guidance proposed for hazardous waste site evaluation is used in

interpreting these results. In the Remedial Investigation/Feasibility Study

(RI/FS) process under the Comprehensive Environmental Response, Compensation

and Liability Act/Superfund Amendments and Reauthorization Acts (CERCLA/SARA),

recent EPA guidance indicates that remedial alternatives should be refined as

j necessary to ensure that options considered span a carcinogenic risk range from

10-4 to 10-7 (USEPA 1986c, Zamuda et al 1986). The 10-6 risk level, however, is

often chosen as the target risk within their range (Zamuda et al 1986).

The risk characterization for the carcinogenic compounds indicates a

combined individual lifetime risk on the order of 10- 6 or less for ingestion

exposure to contaminated soil and sediment at each of the sites. The highest

additional lifetime carcinogenic risks are observed for exposure to soil at

Site 2. The risk estimates at Site 2, based on mean soil levels, are ap-

proximately 3.6 x 10-6 (i.e., an additional lifetime risk of cancer in an

exposed individual of 3.6 in 1 million). Based on EPA guidelines, and given

the conservative exposure scenarios, this level of risk is considered accep-

table. The additional lifetime risk of cancer to exposed individuals at Sites

j J-17
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L 1, 5, and 6 are one to two orders of magnitude less that for Site 2. These

carcinogenic risks would likewise be considered within the acceptable range.

This assessment also served to identify arsenic as the major contaminant

of concern in soils and sediment at Gowen Field. The carcinogenic risk

estimates at all sites, although not unacceptably high, are primarily attri-

butable to the presence of arsenic which is the most potent of the carcinogens

identified. Arsenic was detected at all sites sampled at comparable levels and

in the background soil samples that were collected at remote locations removed

from any Base activities. Because arsenic concentrations were found in the

majority of the soil samples and the background samples, its presence is not

considered to be due to Base activities.

I
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Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal or quotation.

Page 1 of 4

ROGER S. WETZEL, P.E.

EDUCATION

Virginia Polytechnic Institute: B.S., Civil Engineering (1970)
Licensed Professional Engineer - Virginia (No. 8221)

EXPERIENCE

Mr. Wetzel is currently managing the development and installation of in situ
biological treatment at an Air Force site. The wastes present include
solvents, jet fuels and plating wastes which were placed in a lagoon that has
since been filled in and paved with asphalt. The techniques to be used for
treatment will include injection/extraction of a solution of water, hydrogen
peroxide and nutrients to enhance degradation of wastes using indigenous micro-
organisms. Mr. Wetzel managed the review of current literature, sampling for
chemical and microbiological characterization, sampling for laboratory treat-
ability studies, design of the laboratory program and site hydrogeological
characterization. Design of the treatment system, installation of the system
and monitoring of treatment effectiveness have been completed. Applicability
of the technology for full scale site cleanup is being evaluated.

Recent experience includes managing the development of new approaches for
mitigating sediments contaminated by chemical spills. Several simultaneous
activities were conducted under this effort, including evaluating equipment
for separating sediments by level of contamination, and writing a guidance
manual for use by field coordinators responding to spills that result in
sediments contamination. The need for these activities was identified in an
initial phase of the program which included the documentation of a number of
spill incidents and cleanup approaches.

Mr. Wetzel contributed to a feasibility study to evaluate and select the most
appropriate remedial alternative for the Stringfellow waste site near Riverside,
California. Eight other projects involved similar activities, such as evaluating
remedial alternatives and estimating construction and long term operations and
maintenance costs for waste site closure. Mr. Wetzel suggested types of informa-
tion to be included in feasibility studies conducted under CERCLA (Superfund) as
part of the Feasibility Study Guidance Document conducted for EPA's CERCLA
program.

Mr. Wetzel provided technical input to environmental appraisal of solid and
hazardous waste activities for a number of Department of Energy facilities.
File data on seven facilities was reviewed and recommendations were made for
setting priorities for future appraisals. Specific suggestions on record-
keeping, compliance tracking, and communication with EPA and state and local
regulatory agencies were made. Two facilities were visited and activities
related to RCRA and CERCLA were reviewed in detail with technical staff.
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Mr. Wetzel has managed numerous projects related to the treatment, storage and
disposal of hazardous wastes. He managed an investigation of treatment, storage,
and disposal practices for ignitable, volatile, and reactive industrial wastes
in support of evolving EPA RCRA regulations. Mr. Wetzel investigated land dis-
posal practices and alternatives to land disposal (e.g. incineration) for wastes
from the manufacture of pesticides, paints, organic solvents, and explosives.
As part of this project, Mr. Wetzel contributed to the definition of volatility
in the context of RCRA regulations.

For Los Alamos National Laboratory, Mr. Wetzel managed a project to compare
chemical waste treatment, storage and disposal practices to low-level radioactive
waste management practices. He designed a disposal cell for wastes from light
water reactors. The design incorporated an envelope with alternating layers of
specially sized limestone particles and a mixture of sand and calcium montmoril-
lonite clay surrounding the wastes to provide passive containment. The proposed
experiment was contained entirely within a synthetic liner so that quantities of
water and contaminants could be accurately measured. Mr. Wetzel not only pre-
pared plans and specifications, but also prepared a practical effectiveness
testing program for the system. This program featured leak detection for the
synthetic liner used to contain the experiment, removal of moisture in the un-
saturated zone for periodic chemical analysis, and a materials balance analysis
of contaminants.

Mr. Wetzel managed an intensive hydrogeological analysis of an active hazardous
waste disposal facility for a project for Anne Arundel County in Maryland. An
active citizen's group was involved in the project from the outset and frequent
meetings were held to review progress. The hydrogeology and the presence of a
sole source aquifer at the site necessitated the expansion of a groundwater moni-
toring program to include additional wells in specific configurations to provide
a more representative assessment of groundwater quality. At the County's re-
quest, Mr. Wetzel reviewed the site closure plan and recommended modifications
which involved a much more detailed plan for sampling and analyzing a surface
runoff collection pond, surface water and decontamination areas.

Mr. Wetzel managed a project involving the designation of disposal technology
alternatives and the preparation of general guidelines for hazardous waste and
low-level radioactive waste facility siting for the State of West Virginia. He
managed the development and implementation of a survey of users of low-level
radioactive materials in five Western states and examined waste treatment, storage
and disposal practices. The resulting profile was used to assist these states
in the orderly planning and implementation of state waste management programs.

For a study of landfills located partially in saturated clay deposits,
Mr. Wetzel critiqued liner and drain system designs to assure compliance with
RCRA design standards and evaluated operational and maintenance procedures for
leachate collection systems. He has conducted design reviews and recommended
approaches for facility upgrade for RCRA Part B submittals prepared for private
clients.
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While serving as Technical Director for a series of investigations of the
applicability and effectiveness of waste site remedial actions, Mr. Wetzel
provided guidance on waste site and remedial action design and construction for
16 case studies of remedial actions across the U.S. He participated in the
development of a manual regarding the engineering aspects of slurry trenching
at waste sites. For a study of waste storage drum handling, Mr. Wetzel provided
overview of drum consolidation methodologies, which use essentially the same
testing protocols as those used by commercial waste disposal facilities to
comply with RCRA.

Mr. Wetzel conducted a number of site visits to small POTWs under an EPA program
to assist in the implementation phases of industrial pretreatment programs.
Assistance included visiting industrial users, recommending effluent limitations
to be placed on system users and recommending low-cost changes to facilities to
more effectively meet discharge limitations. Typical issues involved the
effectiveness of surface impoundment treatment systems and sludge dewatering
and disposal. Recently, Mr. Wetzel managed a project to provide NPDES permit
writers with guidance on the causes and prevention of industrial material
spil ls.

For previous employers, Mr. Wetzel has performed the following:

o Contributed to the unique design of a small municipal collection, treat-
ment and land disposal system for handling wastewater. This system
included a sewage pump at each household, small diameter plastic pipe
collection system, batch treatment and land disposal. The batch treat-
ment system required development of design parameters for sequencing of
flow to a series of treatment tanks. This sequencing batch treatment
method has subsequently been applied by others to the treatment of high
strength landfill leachates.

o Designed a solids handling and disposal system for a major steam electric
utility. Activities included production of plans and specifications
and assistance in equipment selection. In the course of conducting the
project, Mr. Wetzel identified other process problems, which were
subsequently verified and corrected by the utility.

o Provided input on environmental requirements and costs for the SRC-II
coal liquefaction process. Mr. Wetzel contributed to equipment selection
and costs for meeting anticipated wastewater and solid waste environmental
requirements.

o Contributed to a number of industrial wastewater effluent guidelines
development studies, particularly in the areas of treatment system
costs and impacts of wastewater treatment on solid waste volumes and
disposal needs.

o Contributed to a program for developing new construction materials and
techniques for airport runway pavements as an employee of the Federal
Aviation Administration.
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SELECTED PUBLICATIONS

Wetzel, R.S., Tafuri, A.N., Sinclair, J.R. Improved Techniques for Removal of
Sediments Contaminated with Hazardous Materials. Proceedings of the American
Society of Civil Engineers Conference "Dredging 84", November 14-16, 1984.

Spooner, P., Wetzel, R.S., Spooner, C., Furman, C., Tokarski, E., Hunt, G.,
Hodge, V., Robinson, T. 1984. Slurry Trench Construction for Pollution
Migration Control. Prepared under EPA Contract No. 68-03-3113.

Wetzel, R.S., Wagner, K., Tafuri, A.N. Drum Handling Practices at Abandoned
Sites. Proceedings of the National Conference on Management of Uncontrolled
Hazardous Waste Sites, November 29 - December 1, 1982.

Rogoshewski, P., Wetzel, R.S., Sanning, D. 1982. Handbook for Remedial Actions
at Waste Disposal Sites. Proceedings of the Eighth Annual Research Symposium,
USEPA, Office of Research and Development, March 1982.

Wetzel, R.S. 1981. Design of an Experimental Facility to Enhance In-Place
Treatment of Radioactive Residuals. Proceedings of the 1981 National Meeting
of the American Institute of Chemical Engineers, November 8-12, 1981.

Wetzel, R.S. 1979. Wastewater Reuse for the Solvent Refined Coal Process. Pro-
ceeding of the 86th National Meeting of the American Institute of Chemical
Engineers, April 1-4, 1979.

Rogoshewski, P.J., Koester, P.A., Koralek, C.S., Wetzel, R.S. and Shields K.J.
1978. Standards of Practice Manual for the Solvent Refined Coal Liquefaction
Process. Prepared under EPA Contract No. 68-02-2162.
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CONNIE M. DURST

EDUCATION

Virginia Polytechnic Institute: M.S., Environmental Engineering (1986)

University of Pittsburgh: B.S., Environmental Science (1977)

EXPERIENCE

Ms. Durst is an environmental engineer with SAIC's Applied Technology Division.
She has more than 7 years of technical experience ranging from design of water,
wastewater and hazardous waste treatment systems to evaluation and analyses of
wastewater and soils. She is familar with RCRA regulations and permitting
procedures. She has also managed quality control/quality assurance procedures
and directed product research and development for a chemical manufacturing
facility.

Currently, Ms. Durst is participating in several hazardous waste site investiga-
tions for both the Superfund program and the DOD Installation Restoration
Program. She is providing engineering support for the Remedial Investigation/
Feasibility Study of a top priority Superfund site. Her responsibilities
include detailed investigation of previous remediation efforts and engineering
evaluation of on-site treatment techniques and removal options for both
contaminated soils and groundwater.

For the Air National Guard, Ms. Durst is the engineering operations manager for
the Gowen Field, Idaho Installation Restoration Program Phase II/IV-A project.
Her responsibilities include evaluation of the hazardous waste sites on the
base to determine if remedial action is necessary. She is also directing the
operations and evaluation of remedial action technologies which will result in
the development of Remedial Action Plans for the contaminated sites.

Ms. Durst assisted with a Remedial Investigation/Feasibility Study of the
Rockaway Borough Well Field, a contaminated aquifer site on the CERCLA National
Priorities List. Her responsibilities included developing candidate remedial
alternatives and identifying the most cost-effective method for treating the
contaminated groundwater aquifer which supplied potable water for the community.

For the EPA, Ms. Durst contributed to the design and operations management of an
in situ biological treatment system at an Air Force site. The groundwater and
subsurface soils at the site were contaminated with solvents, jet fuels, and
plating wastes. The bioreclamation project was implemented by the injection of
hydrogen peroxide and nutrients to enhance microbial degradation of the wastes.
Ms. Durst assisted with design of the injection and recovery system and developed
a biological and chemical monitoring program to assess system operation and
perfomance and evaluate treatment success. In addition, she was responsible
for data analysis, field operations, and project engineering.
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Ms. Durst participated in SAIC's research effort to develop solids separation

equipment for the separation of dredged contaminated sediments by level of
contamination. The research effort was conducted for USEPA and the U.S. Coast
Guard to evaluate methods to potentially reduce the cost of treatment and
disposal of contaminated sediments. She was a major contributor to development
of a laboratory research study and pilot-scale equipment testing procedures.
The lab study was designed to examine the distribution of organic and inorganic
contaminants in both the grain size and organic fractions of contaminated
sediments. Pilot-scale equipment testing was designed to evaluate separation
efficiencies of various types of equipment.

Under the RCRA Implementation Program, Ms. Durst has become familiar with
hazardous waste regulations and participated in various aspects of the Program.
She has reviewed RCRA Part B permit applications for completeness and technical
deficiencies and formulated comments to direct the applicant in providing the
necessary information in order to acquire RCRA permits. In addition, Ms. Durst
has served as a member of Part B permit review QA/QC teams and has evaluated
applications to meet the RCRA requirements under the Hazardous and Solid Waste
Amendments of 1984. Ms. Durst has conducted RCRA Facility Assessments (RFA's)
including preliminary reviews of files, visual site inspections, and as a member
of environmental sampling teams. These activities have included identification
of solid waste management units, evaluation of potential environmental releases
from the units, review and evaluation of facility hazardous waste management
practices, and acquisition of environmental samples for chemical analyses.

Through previous employment, Ms. Durst has gained experience in a wide range of
technical areas. She contributed to the design of a municipal collection and
treatment system for handling wastewater. The system included primary treatment,
secondary activated sludge treatment, and anaerobic digestion of waste solids.
She also participated on a project to evaluate the performance of a three stage,
aerated lagoon treatment system. Monitoring of water quality and hydraulic
parameters was conducted during a one-year time period. Following completion
of the project, recommendations were made for system improvements.

Ms. Durst assisted with modifications and upgrade of a municipal water distribu-
tion and treatment system. Responsibilities included hydrant testing for
pressure and flow rates, and pump, piping, and auxillary equipment design and
selection.

fFor private clients, Ms. Durst has gained experience in hazardous waste treat-
ment system design, treatability studies, delisting petitions, facility closure
plans and RCRA Part B permit applications. She assisted with the design of a
hazardous waste treatment system for an electric arc furnace steel production
facility. Treatability studies were conducted, under her direction, to determine
the most feasible method of rendering the waste material nonhazardous. She was
also responsible for submitting a delisting petition to EPA for the treated
nonhazardous waste. Facility closure plans for hazardous waste storage piles
and surface impoundments were submitted under her direction for a steel product-
ion facility and a manufacturer of friction products. She is familiar with
RCRA Part B permitting procedures. Experience in this area was gained by
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assisting with a permit application for a friction products manufacturing
facility.

As an independent consultant for a chemical manufacturing plant, Ms. Durst
established quality control/quality assurance procedures for the company and
directed product research and development.

Ms. Durst is familiar with analytical procedures for characterizing and testing
water, wastewater, soil and coals. She has assisted with mine reclamation
studies and the design of treatability studies for acid mine drainage. She
also has experience in field investigation activites including groundwater
monitoring well installation and environmental sampling to include groundwater,
surface water, stream sediments, and soils.

While attending graduate school at Virginia Polytechnic Institute and State
University, Ms. Durst was a researc, assistant in the Department of Civil
Engineering. Experience was gained in the design and operation of bench scale ion
exchange, dual media filtration, biological wastewater treatment, and sediment-
ation unit process operations. Laboratory experience was also gained in the
characterization of water, municipal wastewater and industrial wastewater. Her
research effort at VPI&SU examined a treatment and recovery technique for a
hazardous waste and was presented in a thesis entitled "Removal of Silver and
Mercury from COD Waste Solutions."

PUBLICATIONS

Wetzel, R. S., D. H. Davidson, C. M. Durst, and D. J. Sarno. 1987. Effectiveness
of In Situ Biological Treatment of Contaminated Groundwater and Soils at Kelly
Air Force Base, Texas. Proceedings of the 4th Annual Conference on Hazardous
Materials and Hazardous Wastes, Hazardous Materials Control Research Institute,
Washington, D.C., March 16-18, 1987.

Wetzel, R. S., D. H. Davidson, C. M. Durst, and D. J. Sarno. 1986. Field
Demonstration of In Situ Biological Treatment of Contaminated Groundwater
and Soils. Proceedings of the 12th Annual Research Symposium on Land Dis-
posal, Remedial Action, Incineration, and Treatment of Hazardous Waste,
USEPA Hazardous Waste Engineering Research Laboratory, Cincinnati, Ohio,
April 21-23, 1986.

Durst, C. M. 1986. Removal of Silver and Mercury from COD Waste Solutions.
Thesis. Department of Civil Engineering, Virginia Polytechnic Institute
and State University.

Wetzel, R. S., C. M. Durst, D. J. Sarno, P. A. Spooner, S. C. James, and
E. Heyse. 1985. Demonstration of In Situ Biological Degradation of Con-
taminated Groundwater and Soils. Proceedings of the 6th National Conference
on Management of Uncontrolled Hazardous Waste Sites, Hazardous Materials
Control Research Institute, Washington, D.C., November 4-6, 1985.
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Durst, C. M., and W. R. Knocke. 1985. Removal of Silver from COD Waste

Solutions. Proceedings of the 17th Mid-Atlantic Industrial Waste Conference,

1Lehigh University, June 23-25, 1985.

AWARDS, HONORS, PROFESSIONAL AFFILIATIONS AND CERTIFICATIONS

Virginia Engineer-In-Training Certification

Tau Beta Pi Engineering Honor Society
Phi Kappa Phi National Honor Society
Water Pollution Control Federation Member
American Water Works Association Member
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EDUCATION

University of Delaware, Bachelor of Science, Geology, (1984)

EXPERIENCE

Mr. Gibson is a geologist wfth SAIC's Applied Technologies Division, Geotechnical
Assessment Section. He has been involved in the implementation of Air Force
IRP (Installation Restoration Program) studies at Air Force Bases throughout the
country. These studies, which are currently in the confirmation/quantification
phase, are intended to determine the degree and extent of environmercal degrada-
tion resulting from past operations at the Air Force Base. Mr. Gibson's re-
sponsibilities include: supervision of the drilling and installation of soil
gas and groundwater monitoring wells; sampling of groundwater, surface waters,
soils, and stream sediments; analysis of data; assessment of hydrologic condi-
tions; characterization of the local hydrogeology; and preparation of the final
reports.

He has also participated in an in-situ bioreclamation research project at a con-
taminated site located on Kelly Air Force Base, Texas. This research project was
intended to enhance the microbial degradation of organic contaminants through the
controlled injection of microbe proliferating nutrients. His responsibilities in
this remedial action research project consisted of: system operation (control
and planning of the pumping and injection rates of both circulated groundwater
and microb4 al nutrients); groundwater sampling; supervision of subcontractor
personnel; sampling of contaminated soils obtained by drilling equipment while
employing sterile sampling techniques; and field analysis of soil and groundwater
chemical parameters.

In addition to these activities, Mr. Gibson has participated in EPA Resource
Conservation and Recovery Act (RCRA) Part B Application Completeness Checks,
These checks, which were performed on permit applications submitted by various
private companies with hazardous waste management facilities, required the
evaluation !it each application to determine the adequacy of the data provided
and, on a preliminary basis, the technical soundness of the dosument.

Prior to joining SAIC, Mr. Gibson was a geologist with ATEC Associates of

Salisbury, Maryland. With this geotechnical engineering firm, Mr. Gibson's
responsibilities included the evaluation of driven splitspoon samples to
facilitate construction of well logs; the inspection of structural foundations,
data interpretation, and report preparation. He assisted in a variety of
projects consisting of structural foundation recommendations; determination
of the areal extent and volume of proposed borrow pit materials; and
potentiometric mapping.
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Also, Mr., Gibson was previously employed by Delmarva Drilling Company of
Bridgeville, Delaware. As a member of the drilling group, he assisted with all
facets of water well.installation and evaluation. His responsibilities in-
cluded: logging and installation of groundwater producing and monitoring wells;
conducting water well pumping and slug tests used in the determination water well
and aquifer parameters; recommendations concerning water well location and design;
and data interpretation.

Mr. Gibson was a research assistant for the Geology Department of the University
of Delaware, during the summer of 1984. In this capacity, he assisted in the
investigation of the geological and environmental characteristics of a coastal
area experiencing rapid erosion in Central Delaware. He was responsible for
flowmeter installation; collection of sediment samples; surveying of the coastal
zone; determining the location of sediment sources; and preparation of reports.

PROFESSIONAL AFFILIATIONS

National Water Well Association

PUBLICATIONS

Installation Restoration Program Phase Il-Confirmation/Quantification, Stage 1,
Draft Report for Charleston Air Force Base (Co-authored with E. Repa, et. al:);
for U.S. Air Force, OEHL, Brooks AFB, Texas. (1985).
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SARA WILLIS HARTWELL

EDUCATION

B.S., Chemistry, Guilford College (1974)

SHORTCOURSES

1978. Column Selection in Gas Chromatography - Supelco, Inc., Bethesda, MD

1979. High Pressure Liquid Chromatography Apparatus Workshop - American
Chemical Society Short Course, Philadelphia, PA

1980. Atomic Absorption Spectroscopy Course - Perkin Elmer, Gaithersburg, MD

1982. Polymer Chemistry, Principles and Practice - American Chemical Society
Short Course, Blacksburg, VA

1982. Gel Permeation Chromatography - Waters, Inc., Milford, MA

EXPERIENCE

Ms. Hartwell is a Senior Chemist with SAIC's Environmental Technology Group

in the Regulatory Compliance Division. She has 12 years of professional

experience as an analytical chemist, including sampling techniques and analyses

in environmental, biological and industrial systems.

As a Development Chemist with an industrial concern, Ms. Hartwell was involved
in problem-solving research on polymers, coatings, adhesives, inks and aluminum.

She has extensive experience with gas chromatography, high pressure liquid
chromatography, gel permeation chromatography and fourier transform infrared

spectroscopy. She served as technical advisor to a manufacturing operation,

evaluating materials and process related issues with a wide spectrum of

techniques including thermal analysis, rheology and optical microscopy. Ms.

Hartwell designed and implemented a database management system for laboratory

data, and trained the technical staff in its use. She was responsible for
analytical method development, dissemination and implementation, including the
selection and installation of appropriate instrumentation.

Ms. Hartwell was Chairman of the Building Safety Committee for 2 years, served

on the Complex Safety Committee, and consulted with the company's safety depart-
ment on chemical issues pertinent to the manufacturing operation.

As a Senior Research Technician in the Department of Environmental Toxicology

at the Johns Hopkins University School of Public Health and Hygiene, Ms. Hartwell

was the primary analyst on projects concerned with the analysis of phthalate

esters, carbonyl sulfide and heavy metals in biological samples. She was

responsible for analytical method development, as well as data management,
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using gas chromatography and atomic absorption spectroscopy. She coordinated

projects and instrument scheduling in a multi-user setting and taught a training

course in the theory and practice of atomic absorption spectroscopy.

As a Laboratory Technician III with the Frederick Cancer Research Center, Ms.

Hartwell performed both gas and liquid chromatographic analyses of anti-neoplastic

agents in biological systems. She was responsible for the development of the

analytical methods, sample handling and data management.

As a Chemist II at the Research Triangle Institute, Ms. Hartwell performed
trace metal analyses on animal tissues, aqueou3 samples, tar residues and plant

tissues. Using a wide range of chromatographic techniques, she worked on

metabolic studies of testosterone propionate and trichlorocarbanalide in animal

tissues and body fluids. Ms. Hartwell identified and quantified components of

energy related wastes and effluents, including participation in pilot scale and

in situ coal gasification studies. She was responsible for sample collection,

preparation, preservation, storage, and analysis and the reduction and manage-

ment of data. She had extensive experience with gas and high pressure liquid

chromatography, mass spectra interpretation, column and thin layer chromatography

and atomic absorption spectroscopy.

As a student, Ms. Hartwell was the Teaching Assistant for introductory chemistry

labs.

ASSOCIATIONS

Ms. Hartwell is a member of the American Chemical Society.

PUBLICATIONS

Lateralization of Zinc in Rat Brain and Its Relationship to a Spartial Behavior,

James J. Valdes, Sara W. Hartwell, Sheryl M. Sato, and John M. Frazier.

Pharmacology, Biochemistry and Behavior, Volume 16, pp 915-917, 1982.

The Analysis of 5-Azacytidine (SAC) and 5,6-Dihydro-5-Azacytidine (H5AC) in

L1210 Cell Culture Samples by Gas Chromatography (GC) and Mass Spectrometry
(MS), C.J. Nielson, S.W. Hartwell, J.V. Evans, and S.K. Daley, presented

at the American Society for Pharmacology and Experimental Therapeutics,

Portland, Oregon, (August 19-24, 1979).

Characterization of the Components of Energy-Related Wastes and Effluents,

E.D. Pellizzari, J.T. Bursey, D.J. Smith, N.P. Castillo, and S.L. Willis,

presented at the 26th Annual Conference - Mass Spectrometry and Allied

Topics, St. Louis, Missouri, (May 29 - June 2, 1978).

Identification of Organic Constituents in Aqueous Effluents from Energy-Related

Processes, E.D. Pellizzari, N.P. Castillo, S. Willis, D. Smith, and J.T.
Bursey, presented at the 175th ACS National Meeting, Anaheim, California,
(March 12-17, 1978).
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Synthetic Fuels Production: Analysis of Process By-products from a Laboratory
Scale Gasifier, C.M. Sparacino, R.A. Zweidinger, S. Willis, and D. Minnick,
for presentation at EPA contractor's meeting, Atlanta, Georgia, (February
13-15, 1978).

Analytical Techniques and Analysis of Coal Tars, Waters and Gases, C.M. Sparacino,
R.A. Zweidinger, and S. Willis, presented at EPA contractor s meeting,
Hollywood, Florida, (September 12-16, 1977).

Application of Capillary GC/MS-Computer Techniques to Identification of Organic
Components in Environmental Samples, E. Pellizzari, R. Berkley, J. Bunch,
J. Bersey, D. Smith, R. Williams, and S. Willis, presented at American
Society for Mass Spectrometry Convention, (May 29 - June 3, 1977).

The Metabolism and Toxicity of Halogenated Carbanilides: Biotransformation
Products of 3,4,4'-Trichlorocarbanilide, C.G. Birch, R.A. Hiles, T.H.
Eichold, A.R. Jeffcoat, R.W. Handy, J.M. Hill, S.L. Willis, T.R. Hess, and
M.E. Wall, Drug Metabolism and Disposition, June, 1977.

The Metabolism and Toxicity of Halogenated Carbanilides, Biliary Metabolites of
3,4,4'-Trichlorocarbanilide and Trifluoromethyl-4,4'-Dichlorocarbanilide in
the Rat, A. Robert Jeffcoat, Robert W. Handy, Mark T. Francis, Sara Willis,
Monroe E. Wall, C. Grant Birch and Richard A. Hiles. Drug Metabolism and
Disposition, Volume 5, Number 2.
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J. CANDACE NOTHWANGER

EDUCATION

University of Rochester; B.S., Geology/Biology (1984)

EXPERIENCE

Ms. Nothwanger is a geologist in the Geotechnical Assessment Section of SAIC's
Waste Management Department. Her primary responsibilities include the assess-
ment of geologic and hydrologic conditions at hazardous waste sites.

Ms. Nothwanger is currently involved in the implementation of environmental
investigations conducted under the United States Air Force's Installation
Restoration Program (IRP). This program was designed to determine the magni-
tude and extent of contamination resulting from previous operations at United
States Air Force installations. In support of the IRP, Ms. Nothwanger super-
vised the installation of groundwater monitoring wells at Eielson Air Force
Base, Alaska, George Air Force Base, California, Charleston Air Force Base,
South Carolina, and McEntire Air National Guard Base, South Carolina. She also
supervised the installation of soil gas monitoring wells, conducted well develop-
ment operations and aquifer tests, and participated in soil, sediment, surface
water, and ground water sampling efforts. Ms. Nothwanger participated in pre-
paration of the work plans for field efforts at Eielson Air Force Base, Lowry
Air Force Base (Colorado), and Gowen Field (Idaho). She also provided cost
estimates and projections of hours required for segments of these projects. In
addition, she completed data analysis, local hydrogeologic characterization and
hydrologic assessment of the sites, and participated in final report preparation.

Under contract to the U.S. Environmental Protection Agency's Great Lakes Nation-
al Program Office, Ms. Nothwanger is developing a Remedial Action Plan for the
White Lake Area of Concern. Under the same program, recently she co-authoredJthe Remedial Action Plan for the Muskegon Lake, Michigan Area of Concern.

Ms. Nothwanger was involved in the Remedial Investigation Feasibility Study
(RI/FS) currently being conducted at Stringfellow Hazardous Waste Site, Cali-
fornia. The investigation involves comprehensive evaluation of environmental
conditions at the site and includes the determination of the aerial extent and
direction of movement of the contaminant plume. Ms. Nothwanger was involved in
data reorganization, literature search, report preparation, and development of
ground water and geologic strata contour maps using the microcomputer (IBM-PC).

Ms. Nothwanger has conducted Part B Permit Application completeness checks
under EPA's Resource Conservation and Recovery Act (RCRA). The completeness
checks examine the information provided on permit applications submitted by
private firms possessing hazardous waste management operations. The complete-
ness checks evaluate the validity and adequacy of the data presented in order
to determine the technical quality of the permit application.
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In addition, Ms. Nothwanger was involved in the production of two major pro-
posals. She coordinated project description, resume and matrix preparation
efforts, and selection of qualified personnel based on project requirements.

Under contract to the United States Air Force Systems Command (AFSC)/Aero-
nautical Systems Division (ASD), SAIC conducted a site assessment of Air
Force Plant (AFP) 38 in Porter, New York. Recommendations resulting from
the investigation included further investigation of AFP 38 in conjunction
with site clean-up and closure activities. In association with this closure
plan, Ms. Nothwanger procured surveyor services, set specifications for this
task, participated in cost estimate preparation, and coordinated communica-
tion between the Air Force Plant contact and the subcontractor.

Prior to joining SAIC, Ms. Nothwanger worked as a research assistant with
Everett & Associates. In this position, she conducted literature search and
plotted geologic data for an asbestos contaminant project. She also compiled
data on acid precipitation and fracturing and deep well disposal for the
American Petroleum Institute (API).

PUBLICATIONS

Waldron, M. and C. Nothwanger. 1986. Muskegon Lake Remedial Action Plan.
Initial Draft. Prepared for U.S. EPA Great Lakes National Program Office.
Contract 68-04-5041, WA86GL-06.

Eades, R., A. Lapins, C. Nothwanger, F. Zafran, and J. Mentz. 1985. In-
stallation Restoration Program, Phase II - Confirmation/Quantification,
Stage 1, McEntire Air National Guard Base, South Carolina USAF, OEHL,
Brooks AFB, Texas.

PROFESSIONAL AFFILIATIONS AND CERTIFICATIONS

National Water Well Association (NWWA)
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FREDERIC A. ZAFRAN

EDUCATION

Drexel University, M.S., Environmental Science (1979)
Michigan State University, B.S., Zoology (1973)

SUMMARY

Mr. Zafran is a Senior Environmental Scientist and Project Manager with exper-
tise in the assessment of impacts of toxic substances and hazardous waste on
environmental and biological systems. He is experienced in conducting public
health and environmental risk assessments of contaminants released from Super-
fund sites, RCRA facilities, DOD and DOE waste sites, and laboratory and
industrial facilities. Mr. Zafran's experience includes the assessment (fate
and effects) of nonconventional, conventional and priority toxic pollutants
(CWA Section 307a.1 compounds); drinking water additives; pesticides; indus-
trial solvents; synfuels and synfuel products; dredge and fill materials;
sewage sludge; coal ash; and complex hazardous wastes. Mr. Zafran's back-
ground encompasses work in environmental chemistry, ecology, and toxicology,
as well as water quality planning and management.

EXPERIENCE

Mr. Zafran is currently managing a number of work assignments for EPA Head-
quarters and EPA Region V. For the Office of Drinking Water (OW), Mr. Zafran
and a staff of 10 scientists are preparing occurrence and exposure estimates
for 24 pesticides/synthetic organic chemicals in public drinking water
supplies (ground water and surface water). This work supports EPA in the
development of drinking water MCLs. On another assignment for ODW, Mr. Zafran
and SAIC technical staff are evaluating the relationships between occurrence
of pesticides in ground water and site-specific measures of vulnerability and
exploring the use of this information in developing ground-water monitoring
programs for public water supply system. For the EPA Region V Great Lakes
National Program Office, Mr. Zafran is responsible for the preparation of
Remedial Action Plans for Deer Lake and Torch Lake in Michigan. In these two
assignments, SAIC is evaluating environmental conditions in the river and lake
systems, and developing a systematic and comprehensive approach to restoring
beneficial uses.

Mr. Zafran has been extensively involved in public health and environmental
assessment of hazardous waste sites. He is presently contributing to the
Remedial Investigation and Feasibility Study for the Stringfellow Hazardous
Waste Disposal Site (Glen Avon, CA), and is responsible for the public health
risk assessment and environmental evaluation of remedial action alterna-
tives. Mr. Zafran was SAIC/ETG Project Manager on a contract for the Depart-
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ment of Energy to evaluate the extent of waste site contamination at the
Savannah River Plant in Aiken, South Carolina, and to identify and select
remedial action alternatives. He was responsible for the following assess-
ments: (1) selection of indicator contaminants for 26 waste sites, (2)
development and application of methods for characterizing long-term risks to
human health for nonradioactive contaminants; (3) methods development for
public health risk assessment (acute toxicity) of transportation and waste
site closure accidents; and (4) review of transport models for ecosystem
impact assessment. Mr. Zafran recently completed an assessment of potential
long- and short-term risks to human health of release of chemicals from the
proposed EPA Full Containment Hazardous Waste Research Facility in Cincinnati,
Ohio. He evaluated impacts associated with day-to-day operations at the
laboratory, as well as catastrophic release (explosion).

Mr. Zafran is also involved in Phase II and Phase IV Installation Restoration
Program assessments of waste management activities at DOD Air National Guard
Bases through the country. He is responsible for providing the public health
and environmental risk assessments required to support site evaluation and
remediation, at more than half a dozen facilities. Mr. Zafran is conducting a
similar analysis on an RI/FS for the U.S. Ecology RCRA Facility in Sheffield
Illinois.

For the EPA Office of Policy Analysis, Mr. Zafran contributed to a study on
the comparative risks to human health of sources of ground-water contamina-
tion. He refined the approach to comparative risk analysis and characterized
the release, transport, and transformation of indicator compounds from select-
ed sources.

Mr. Zafran has assisted the EPA Office of Solid Waste (OSW) in reviewing
applications submitted by industry for RCRA Part B permits. In addition, he
has reviewed numerous delisting petitions for exclusion of waste generated at
specific facilities, from listing under RCRA as hazardous waste. Also for
OWS, Mr. Zafran assisted in evaluating the Vertical Horizontal Spread (VHS)
ground-water transport model proposed by EPA for use in predicting levels of
contaminants at receptor wells. In addition to evaluating the appropriateness
of the model for its intended use, Mr. Zafran proposed a method for estimating
concentration of organic compounds in leachate from land-farmed waste, or
waste disposed in landfills. The approach involved predicting the equilibrium
partitioning of contaminants between aqueous and solid phases of soil-water
systems.

For the Chemical Manufacturers Association (CMA), Mr. Zafran recently prepared
an overview of methods for characterizing risks to public health of long-term,
low-level release of chemicals from industrial facilitias. This work was
incorporated into an Air Toxics Information Manual provided as guidance by CMA
to member industries. For ARCO Chemical Company, he reviewed and synthesized
information cn mammalian toxicology and human healths effects of exposure to
Stoddards Solvents.
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Mr. Zafran was technical reviewer of the EPA report "Health Assessment Docu-
ment for Nickel," prepared by the Office of Research and Development. The
report serves as a source document for Agency-wide use.

Mr. Zafran was involved in the development of a water quality management plan
for the Grand Calumet River/Indiana Harbor Canal. He conducted a critical
evaluation of the State's water quality criteria and standards program,
developed a method for evaluating the existing sediment contamination problem,
and used this method to identify and rank sediment contaminants of concern to
aquatic life and human health.

As Work Assignment Manager on the Water Quality Based Program Contract for the
EPA Office of Water Regulations and Standards, Mr. Zafran was responsible
for: (1) developing hazard assessments (aquatic ecological effects and mam-
malian/human health effects) for 20 nonpriority pollutants found to be incom-
patible with the workings of POTWs; and (2) preparing a background and review
document on methods for the derivation of sediment criteria and their applica-
tion under CWA, MPRSA, RCRA, and CERCLA. Mr. Zafran was also technical con-
tributor to an Environmental Impact Statement on the disposal of coal ash in
the waters of the New York Bight. He evaluated the toxic impact to marine
species associated with direct exposure to waste ash or contaminants released
therefrom, and the potential for effects on human health and welfare.

Mr. Zafran conducted a study of the impact of coal liquefaction and shale oil
products on aquatic systems. This work for the Office of Toxic Substances
involved the assessment of the toxicity of compounds characteristic of syn-
fuels that are responsible for major environmental effects: polycyclic
*aromatic hydrocarbons, polynuclear heterocyclic and aromatic bases, water
soluble aliphatic and aromatic hydrocarbons, and trace metals.

Mr. Zafran contributed to the development of a field guide for EPA and the
Coast Guard, on responding to the spill of sinking chemicals in aquatic sys-
tems. On the effort, Mr. Zafran outlined the approach to the following evalu-
ations: (1) characterization of discharged materials and the environmental
setting; (2) determination of the extent of contaminant transport; (3) evalu-
ation of environmental impacts; (4) assessment of the need for response; and
(5) establishment of response objectives.

For the Office of Analysis and Evaluation, Mr. Zafran conducted a study of
environmental quality problems of the Narrangansett Bay estuary. This includ-
ed the physical/chemical characterization of the estuarine system, and examin-
ation of uses of the Bay and an evaluation of water quality problems, wetland
loss, and shoreline erosion. Also for this office, Mr. Zafran assisted in
developing a five-year estuarine quality and protection program plan. He
identified and evaluated research needs in the following six topical areas:
estuarine characterization, site-specific criteria development, use attain-
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ability analyses, wasteload allocation techniques, monitoring, and benefit-
cost assessment.

Mr. Zafran was Work Assignment Manager on a project for the EPA Office of
Federal Activities to assess the extent to which the 404 Program (Dredge or
Fill Program) assesses and supports research essential to the protection of
sensitive aquatic resources. Analysis of existing research and future needs
facilitated the development of a broad-based program plan for 404-related
research activities.

Mr. Zafran conducted a preliminary study of the impacts of incineration of
sewage sludge on human health and the environment. Specifically, he provided
the EPA Sludge Task Force with an assessment of contaminants likely to be
emitted to the atmosphere, a quantification of emissions factors, and an
identification of pollutants of major concern. For the Office of Technology
Assessment, Mr. Zafran prepared a comparative overview of ocean disposal of
sewage sludge and disposal in terrestrial environments.

Mr. Zafran has contributed to the development of regulatory support documents
for Toxic Substances Control Act Section 4, priority chemicals (Office of
Pesticides and Toxic Substances). He was reasonable for the analysis of
information on pollutant emission, environmental transport, and transformation
as it relates to occupational and general population exposures. Also for
OPTS, Mr. Zafran has prepared numerous Chemical Hazard Information Profiles,
providing backgroiund health and exposure data in support of risk assessment
and test rules development processes.

PREVIOUS EXPERIENCE

Prior to working for SAIC, Mr. Zafran was employed by the Krusen Center for
Biomedical Research and Engineering, and was involved in the study of neuro-
muscular function in human locomotion. While in graduate school, Mr. Zafran
worked as consultant (health systems planner) to the Pennsylvania Department
of Health, representing the Drexel University Environmental Studies Institute.

PROFESSIONAL AFFILIATION

Society of Environmental Toxicology and Chemistry
Society for Risk Analysis
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